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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeObHomy mnpenmety "buonorus" (manee - Ouosorusi) Ha
YpOBHE cpeaHero oOiiero obpazoBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O6 oOpa3zoBanuu B Poccuiickoit denepanuny»,
OI'OC COO, Konuenuuu mnpenonaBaHusi yuyeOHoro mnpenmera «buonorus» u
OCHOBHBIX MMOJ0KEHUH (penepanbHON paboyelt mporpaMMbl BOCITUTAHUS.

VYuebOnblii npeamer «buonorus» yrinyon¢HHoro ypoBus m3ydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EctecTBeHHO-
HayuHble mpeameTb». CornacHo nonoxeHusm OI'OC COO npodunbHbIe
yuyeOHbIE MpPEeaMEThl, U3ydyaeMble Ha YriayOJCHHOM YPOBHE, SIBJISIOTCA CIIOCOOOM
muddepennmanu  OOy4eHUsT Ha YpOBHE CpeaHero oOmiero ooOpa3oBaHUsl U
NpHU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIHMM, CPEIHHUM
o01mM, cpeTHUM IpodecCHOHATbHBIM U BBICIIMM 0Opa3oBaHueM. B To xe Bpems
KOKIbIH M3 DJTUX Y4eOHBIX TMPEJAMETOB JIOJDKEH OBITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pa30BaTEIbHBIX, BOCHUTATENIbHBIX M Pa3BUBAIOIINX
3a/lay, CBA3aHHBIX C MpoQopUEHTalUeld OOy4YalolUXCi U CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOH 00JIacTh Hay4yHOIrO 3HaHUS, CBA3AHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTHUEH, ICUXOJIOTUEHN, CHOPTOM UITM BOCHHBIM JIETIOM.

[Iporpamma mo ydeObHOoMy mnpenmery "buonorus" ma€t mpeacTaBieHHE O
HeNMu M 3ajadax Hu3ydeHus ydeOHoro mpeamera «buosorus» Ha yriryO0JIeHHOM
ypOBHE, onpeenseT o0s13aTebHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEepKaHUE, €ro
CTPYKTYpHpOBaHHE TIO pa3feaM W TeMmaMm, paclpelelieHue Mo Kiaccawm,
PEKOMEHyeT MOCIEA0BATeIbHOCTh M3yYEHHs Y4YeOHOro marepuaia € Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO Ipoliecca,
BO3pPAaCTHBIX OCOOCHHOCTEW oOydaromuxcsa. B mporpamme 1o  OuoJOTHH
peanu30oBaH TMPUHLHUIN TPEEMCTBEHHOCTH C HW3y4eHHEM OMOJOTMH Ha YpOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHms, Oyiarogapss 4YeMy TMPOCMATPHBACTCS
HANPaBJICHHOCTh HA  MOCJEAYIOIIEe  pa3BUTHE  OHOJIOTMYECKUX  3HAHHM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, MPEACTaBICHUN O 310pOBOM 00pa3e XU3HH, Ha
BOCIIMTaHHE OEpeKHOT0 OTHOUIEHHWs K OKpYyXalolied npupogHoil cpene. B
nporpamme o OMOJIOTUH TaK)Ke MOKa3aHbl BO3MOYKHOCTH y4eOHOTO MpeaMeTa
«buonoruss» B peamuzanuu  TpedoBanuiit PI'OC COO Kk mIaHUPYEMbIM
JUYHOCTHBIM, METAlPEAMETHBIM M IPEAMETHBIM pe3yJibTaTaM OOy4YeHHS U B
(GopMUPOBAaHUM OCHOBHBIX BHJOB yue€OHO-TIO3HABATENIBbHON  AESITETHbHOCTU
O0y4arouMxcs IO OCBOCHHUIO COJECpKaHUS OHOJOTHMYECKOro OOpa3oBaHMs Ha
YPOBHE CpeAHero o01ero oopa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOIero oopa3zoBaHUs
3aBepliaeT OMoJIorudyeckoe oOpa3oBaHHWE B IIKOJIE U OPUEHTUPOBAH Ha



paclivpeHre U yriyOJieHHe 3HaHUM 00ydarouiuxcs O >KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOM OMOJIOTrHH, 3MOpPUONIOTMM W OHUOJIOTHHU Pa3BUTHS,
TE€HETHKH, CEJIEKIIMH, ONOTEXHOJIOTUH, HBOJIIOLIMOHHOIO YUEHHSI U SKOJIOTUH.

N3yuyenune yueOHoro mnpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOHIMXCA K MOCIEAYIOUIEMY MOJIYYEHUIO
Ouosiortueckoro  oOpa3oBaHusi B By3aX W OpraHU3alUsaX  CPEIHEro
npodeccruonanbHOro oopazoBanusi. OCHOBY €ro cojepKaHHUsl COCTaBIsET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU HM3YyYEHUH OOyYaroIIUMUCs
COOTBETCTBYIOIIMX CUCTEMATHYECKUX PA3AEIOB OMOJOTMU Ha YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knaccax 3TH 3HaHUA TONydaroT pa3Butue. Tak,
paclIMpeHbl U YriayOneHbl OHOJOTMYECKHE 3HAHMS O PACTEHUSX, MXUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTMYECKHUE CBEACHUS IPUKIIAIHOTO U TIOMCKOBOIO
XapakTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIETYIOUIETO
BbIOOpa mpodeccun. Bo3mokHa Takyke HMHTErpainusi OUOJOTHYECKUX 3HaHWHM ¢
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMH OOYYAIOMIMMHCS TMPU H3YyUYEHUU
bu3nku, XuMuu, reorpaduu 1 MaTEMaTHKU.

CtpykTypa mporpamMmbl 1o ydeOHoMmy mpeamety "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIIOIHOHHBIA MOAXOABl K HM3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE JIs1 )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3aIlMU, SBOJIOIMHA OPTraHMYECKOTO MUpa Ha 3emIie,
COXpaHEHHUs OHOJIOTMYECKOro pa3HooOpasusi minaHeTel. Tak, B 10 kiacce
U3YYarOTCS. OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJOTHH, SMOPHOJOTUU U
OMONOTUN PAa3BUTHUS, TEHETUKU U CEJEKIHMH, OMOTEXHOJOTHMH M CHHTETHYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydJaromuXcs 1o OOTaHHWKE, 300JI0THH,
aHatomuu, Qusnonoruu uenmoBeka. B 11 kimacce u3y4arOTCS HBONIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH M yu4eHHe 0 buocdepe.

VYyeOubiii mnpeamer  «buonorus» mpuszBaH  00ecEUMTh  OCBOCHHUE
o0yyarouMMucs OUOJIOTHYECKUX TEOPUI U 3aKOHOB, MW, IPUHILIUIIOB U MPaBHIL,
JIe)KAINX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUH O
CTPOCHHMU, MHOTO00pPa3MM U OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOLIUXCA HAYYHBIX JTOCTHIKEHUSAX, COBPEMEHHBIX
HCCJIEI0BAaHUSAX B OMOJIOIMH, IPUKIAJHBIX aCHEKTaX OMOJOTMYECKUX 3HaHUU. Jlis
pa3BUTHS M NOAJEPKAHMS HMHTEepeca OOydarolmuxcs K OHOJIOTMHM Hapsiay co
3HAYUTEIBHBIM OOBEMOM TEOPETUUYECKOIO Marepuaia B COAEP/KaHUU MPOrPaMMBbI
1o OMOJOrMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS U Pa3BUTHUS
TOW WM HMHOM oOjacTh OMONOTHH, BKJIAJAOM OTCUECTBEHHBIX M 3apyOeKHBIX
YYCHBIX B PEIICHUE BAXKHEHUITUX OMOJIOTHUECKUX U IKOJIOTUYECKUX MPOOIeM.



Lens n3yuenus yueOHOro mpeamera «bruonorusy Ha yriryOJICHHOM YpPOBHE —
OBJIaJIcHWE  OOYYAIOIIMMHCS  3HAHUAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © NPHOOPETCHHE YMCHHMA
MCII0JIb30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEpECA K ONPEACICHHON 00nacTu
po(ecCUOHaNbHON NIESITeIbHOCTH, CBSI3AHHOM C OWOJOrMed, WIh K BBIOOpY
y4eOHOT0 3aBeICHUS JIsl TPOJIOKEHUST OMOJIOrMYECKOro 00pa3oBaHuUs.

JlocTikenne 1enu W3y4YeHHs ydeOHoro mpemmera «buosorms» Ha
yryO0JaCHHOM YPOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
NpPaBWJIaX, COCTABIISIIONIUX COBPEMECHHYIO €CTECTBEHHO-HAYUHYIO KAPTHHY MHPA; O
CTPOSHUHU, MHOTOOOpa3uu M OCOOCHHOCTSAX OHMOJOTHYCCKUX CHUCTEM (KJICTKA,
OpraHu3M, MOMYJISIIUs, BU, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUSIX
Y COBPEMCHHBIX MCCIICJIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalOIIMXCA C METOJAaMH TIO3HAHUS YKUBOW TMPUPOJIBIL:
UCCIICIOBATEIbCKUMH ~ METOJaMU  OMOJIOTMYECKHX HayK (MOJIEKYJISPHOW W
KJICTOYHON OWOJIOTHH, SMOpPHOJIOTMM W OHWOJIOTMM pAa3BUTHS, TCHETHUKUH W
CCJICKIIMU, OWOTCXHOJIOTMW M CHHTCTUYECKOH OWOJIOTHH, IaJICOHTOJIOTHH,
HKOJIOTMHM);  METOJAaMH  CaMOCTOSITEIbHOTO  TMPOBENCHUS  OMOJIOTMYECKHX
uccieoBaHuid B JjabopaTtopuu W B npupojae (HaOmrofeHHe, H3MEpEeHHe,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJICHUE OOYYaIOUIUMHUCS  YMEHHUSIMU: CaMOCTOSITEIbBHO  HAXOJUTh,
aHAIM3UPOBATh U UCIOJIB30BaTh OMOJOTUYECKYI0 WH(MOPMAIUIO; IMOJIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW; YCTaHABIMBAThH CBSI3b MEKIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-)KOHOMHUYECKHMMU U  SKOJOTUYECKUMHU
npoOiieMaMu 4YeOBEYeCTBa; OLICEHUBATh TMOCIEACTBUS CBOCH NEATENBHOCTH IO
OTHOIICHUIO K OKPY)KaloIIel MpUpOIHON cpene, COOCTBEHHOMY 3lI0pPOBBIO H
3MI0POBBIO  OKPYXKAIOIIWX  JIIOJICH; OOOCHOBBIBATH W COOJIONATH  MEPHI
npoduakTUKi WHGEKIIMOHHBIX 3a00J€BaHUI, TIPaBWIa MOBEJCHUS B TIPUPOJIE U
oOecrieueHusi 0€30MaCHOCTH COOCTBEHHOW KU3HENEATEILHOCTH B UPE3BBIUYAHBIX
CUTyallUsIX TMPUPOJHOTO M TEXHOTEHHOIO0 XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYYAIOIIMXCS WHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B TMPOIECCe 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBITUSIMH ¥ COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeéMbIMH €I0 TPOoOJIeMaMHu, METOIO0JOTHEH
OMOJIOTUYECKOTO UCCIICIOBAHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PEIICHHs] OMOIOTHYECKUX 3a7]a4, MOJCIUPOBAHUS OMOIOTUYECKUX
00BEKTOB U MPOLIECCOB;



BOCTIIUTaHUE y 00YyYarONIUXCs IICHHOCTHOT'O OTHOIIEHUS K KUBOW MIPUPOE B
LIEJIOM U K OTIEJIBHBIM €¢ 00BEKTaM U SBICHHIM; (HOPMHUPOBAHNE IKOJIOTHIECKOH,
TCHETHYECKOW T'PaMOTHOCTH, OOImeH KyJIbTyphl TIOBEACHHS B  IPHPOJC;
WHTETPAllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaroIMMHUCSA  KOMIETEHTHOCTH B pallOHaJIbHOM
MIPUPOJIONIOIB30BaHNHU  (COOJIIOICHUE TpaBWJI TOBEJICHHUS B MPUPOJE, OXPaHBI
BUJIOB, 9KOCUCTEM, OuOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbS M 3/I0POBBS
OKpYXXaromux Jrojed (coOmoneHuss Mep MNpoPUIAKTUKK  3a00JICBaHUI,
oOecrieueHrue OC30MACHOCTH JKHU3HEACITCIIBHOCTH B YPE3BBIYAWHBIX CHUTYAIHUSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUsA
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCETHEBHOM JKH3HU;

CO3/IaHME€  YCJOBHWM  JUIS ~ OCO3HAHHOTO  BEIOOpa  OOyYaromIMMUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CrocoOCTBYIOIIEH
NOCTIeAYIONIEMY TMPO(PECCHOHAIBHOMY CaMOONPEEICHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IMTOTPEOHOCTIMU PETHOHA.

OO611ee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMHU Ha yriayOJeHHOM
YpOBHE cpeliHero obiiero oopazoBanus, cocraisieT 204 vaca: B 10 xiacce — 102
yaca (3 yaca B Hegemo), B 11 kimacce — 102 vaca (3 yaca B HeZICIHO).

OT60op opraHu3arMoHHBIX (HOPM, METOJOB M CPEACTB OOy4eHHUS OUOJIOTUH
OCYIIECTBIISIETCSI ¢ YYCTOM CHEIU(UKH €ro CoJIepKaHUs U HANpaBJIEHHOCTH Ha
OPOJOJIKEHUE OHMOJOTHYecKOro 00pa3oBaHHUS B  OpraHU3alUsaX  CpPEIHEro
npoeccuOHaIBHOTO U BBICIIET0 00pa30BaHUs.

O0s13aTeNnbHBIM yCIIOBUEM MPU 00YYEHUN OMOJIOTUU HA YTIIYOJICHHOM YPOBHE
ABJIAETCS TIPOBEJEHUE JTAa0OpPATOPHBIX M TpakTU4YecKux pabot. Takke ydactue
00ydJaromuxcs B BHITIOJIHEHUU TMPOCKTHBIX W YIEOHO-HCCIIENOBATEIILCKUX PadoT,
TEMaTUKa KOTOPBIX OMpENEseTCs y4uTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTEPHUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHM.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Conepxxanue MpoOrpamMMsbl, BBIIEICHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecranuu (I'MA).

Tema 1. buoJsiorusi kak Hayka

CoBpemeHHasi OUOJIOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckne HayKd M H3y4aeMble ~ UMU  MPOOJIEMBI.
OyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAY4YHBIE MCCIEIOBAHUS B
OuoJioruu.

3HavueHue Ouosjoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAayYHOU
kaptuabl mupa. I[Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHWe OMOJIOTHHU B
MPAKTUYECKON JEATEIbHOCTH 4YEJOBEKAa: MEIUILIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseui, I'. Mennens, B. U. Bepnanckuii, U. I1. TlaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJIOTMM C JIPYrUMU Haykammuy, «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl M UX H3YyUYeHHE

XKuBble cucTeMBbl Kak NpeaMerT u3zydeHus Ouosioruu. CBOWCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, MJUCKPETHOCTb U LEJIOCTHOCTb,
CIOKHOCTb M YHOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpraHU3aIlusi,
CaMOBOCIIPOM3BEAECHUE, PA3IPaKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aluy HKUBBIX CHUCTEM: MOJIEKYJSPHbIM, KJICTOYHBIN,
TKAHEBBIH, OpPTraHU3MEHHBI, MOMYJISIMUOHHO-BUIOBOM, 9KOCHUCTEMHBIHN
(bmoreoneHoTndeckmii), OmochepHbrii. IIporecchl, MNPOUCXOMSIINE B KUBBIX
cuctemax. OCHOBHBIE TpHU3HAKH >XKUBOro. JKW3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromiue >xuBble CUCTEMBI Ha Pa3HBIX YPOBHSAX OpraHU3aLNH.

N3yuyenue xuBbIX cucteM. Metonbl Ouonormueckord Hayku. HaOmionenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alUs, MeTaaHaIU3. [IoHATHE O 3aBUCUMON U
HE3aBUCMMOW TmepeMeHHOW. [lnaHmpoBanme »skcnepuMeHnTta. IloctaHoBka wu
npoBepka rumnote3. Hynesas runore3a. [loHsTue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owuomormueckux naHHbIX. OIEeHKa JOCTOBEPHOCTH TOJTYyYEHHBIX
pe3ynbraToB. [lprumHBI uWCKaxkeHUsT pe3ynbTaToB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmumpl u cxembl: «OCHOBHBIE TPU3HAKH KU3HWY, «buonornyeckue
cucteMbl», «CBOWCTBAa KMBOW MaTepuu», «YPOBHH OpraHU3alMU KUBOU
npuposib», «CTpoeHUe KUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranusMmay, «buoreoneHo3», «buochepa», «Meroab
W3YUYEHUS )KUBOUW TIPUPOIBI.

O6GopynoBanue:  jJabopatopHoe  O0OpyJoBaHUE  JUIS MIPOBEACHUS
HaOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPaA3IMYHBIX METOJIOB IpHU
W3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-(QYHKIMOHANbHAsE eauHUIA >kuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. ILIBanH,
M. Ilneitnen, P. Bupxo). OCHOBHBIE TMOJO0KEHUS COBPEMEHHON KJIETOYHOMU
TEOPHH.

Meronpl  MOJIEKYJISIpHOM M KJIETOYHOM  OHMOJOTMH:  MHKPOCKOIIHUSA,
xpomatorpadus, 3ekTpodope3, METOJl MEYEHBIX aToOMOB, AU(GhepeHInaTbHOE
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢ukcuposanmvix
K1emok. DNEeKTpOHHasi MUKpockonus. Kougokanvnas muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JleMoHCcTpamuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiaen, P. Bupxos, K. M.
bap.

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOI, «DNEKTPOHHBIA MUKPOCKOID»,
«HcTopust pa3BUTHS METOJI0B MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOW MHKPOCKOIN, MHUKPOIpENnapaThl pPaCcTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuyeckass padora «l3yuyeHue MeETOMOB KIETOYHON OHOJIOTHUHU
(xpomatorpadus, anexrpodopes, auddepeHIaTbHOe IIEeHTpU(]yrupoBaHue,
[ILIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKU

XUMUYECKUA COCTAaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bona m e¢ poib Kak pacTBOpPUTENS, peareHTa, y4acTUE B CTPYKTYPUPOBAHUH
KIJIETKH, TEIUIOperyasiuui. MuHepalibHble BellecTBa KJIETKH, UX OHOJOorhyeckas
poJsib. POnp KATHOHOB M aHWOHOB B KIIETKE.

Opranuyeckue BellecTBa KIETKU. buonornueckue mnonaumMepbl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoil Mosekynbl. [lepBuunas
CTpyKTypa Oenka, TenTHAHas CBs3b. BTOpWYHAs, TpeTHYHAs, YETBEPTHYHAS
cTpykTypbl. JleHatypauus. CpoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonoruueckue pynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, IUCAXapUIbl, OJTUTOCAXapUIbl U OJIUCAXAPUIBIL.
OO6mmii 1maH CcTpoeHHs U (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue QpyHKIMM YIII€BOIOB.

Jlununel. 'mapodunsHO-rUAPOOOHBIE cBOMCTBA. Kiaccudukanuus TUIuaoB.
Tpurnuuepuasl, QGocPoaunuasl, BOCKH, cTepounabl. buonorudeckue GyHKUUUA
munuaoB. OO1ue cBoMCcTBa OMOJIOrMUECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOJTYIPOHUIIAEMOCTb.

Hyxnennossle kucnotel. JJHK um PHK. CTpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxneoruasl. Ilpunuun xommuiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornueckue pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenne monekynbsl AT®. Makposprudeckue cBa3u B Mojekyine ATO.
buonornyeckue pynkuuun AT®. BoccTaHOoBIEHHBIE TEPEHOCUMKH, UX (GYHKIUU B
knetke. Jlpyeue Hyxaeozuompugpocpamer (HT®D). CexBenupoanue JIHK.
Memoovl cenomuxu, mpancKpunmomMuKu, NpOMmMeoMUKU.

CtpykTypHas Ouosiorusi: OMOXMMHUYECKUE U OHodU3NUYEeCcCKne UCCIeT0BaHUS
cocTaBa M TMPOCTPAHCTBEHHOM CTPYKTYphl OuoOMonekyn. Moodenuposarnue
CMpPYKmMypuvl U QYHKYUti 6UOMOAEKYI U UxX Komniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMONEKYL U UX HENPUPOOHBIX AHATIO208.

JleMoHCcTpamuun

[Toptpetsr: JI. Ilonunr, Jdx. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Huarpammel:  «Pacripefenenue XUMHYECKHX DSJEMEHTOB B  HEXKHBOM
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOIM IPHUPOIE».

Tabnmuuer u cxembl: «llepromnyeckas Tabauia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOIbI», «BemectBa B cocTaBe OopraHu3zmMoBy», «CTpoeHue
MOJIeKYyTbl  Oenka», «CTpyKTypbl OEIKOBON MOJEKYIbl», «CTpOeHHE MOJEKYI
yraeBoJoB», «CTpoeHue MOJeKyn JaunuaoBy», «HyKIEeMHOBbIE KHCIOTBI»,
«Ctpoenue monekyisl ATO».

O6opynoBaHue: XUMUYECKas MOCy/1a U 000pyIOBaHHE.

JlabopaTopHasi padota «OOHapyXeHHE OCIKOB C TTOMOIIBIO Ka4YeCTBEHHBIX
peaKum».

JlabopaTopHass  padora  «lccinemoBaHue — HYKIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n yHKIMH KJIETKH

Tunbel KJIETOK: 3yKapuoTHuYecKas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIbHBIE 00Pa30BaHUS KIICTKH.



Crpoenue npokapuoTuyeckon kiaeTku. Kinerounas cteHka OakTepuid v apXeu.
OcoOEHHOCTH CTpPOEHHsI TeTepOTPO(HONM M aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3AX.

Crtpoenue U (yHKIMOHUPOBAHHE YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (mnasManemma). CTpykTypa IMIIa3MaTHYeCKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTHUYeCKyl0 MeMOpaHy: MacCHUBHBIN
(nuddysus, obnerueéHHas aud@ys3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTuBHbIM TpaHcnopt). llomynponunaemocts MemOpanbl. PabGorta HaTpwmii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (paronurto3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIHMH KIETOYHOW CTEHKH pacTeHUM, rpuboB.

Hutommaszma. [uto3omne. [luTockener. [Bmxenue nurormiazMbl. OpraHoUIbI
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOMAbl KJIETKU: JHAOIIa3MaTHYecKas CeTb
(BIIC), anmapat I'onbaxu, JIU30COMBI, WX CTpoeHHWE M (PyHKIMH. B3aumMocBs3b
OJIHOMEMOpPAHHBIX OPraHOUAOB KIEeTKH. CTpoeHHe TpaHyJIspHOTO PETUKYIyMa.
Mexanuzm nanpaenenus oenxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX  MeMOpaH. [Inmaakuii  (arpaHyisipHbId)  DHJIOIUIA3MATUYECKUN
petukynym. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus 6enkos
annapame [ onvoxcu. Copmuposka benxkoe 6 annapame [onvoocu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kitlerounsliii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KIETKHA:  MHUTOXOHAPHH,  IUIACTUJIBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumbuocenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenre u (YHKIIMM MUTOXOHIpUU W 1uiactun. IlepBuuHsle,
BTOPUYHBIE W  CJIOXHBIE  TUIACTHIBI  (DOTOCHUHTE3UPYIOMIMX  JYKAPHOT.
XJIOpOIUIACTHI, XPOMOILUIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonapl kieTku CTpoeHre ¥ (yHKIHMH HeMEeMOpaHHBIX
OpraHoOuJ0B KJIETKH. PuGocomsr. IIpomesicymounvie Qunamenmeol.
MukpodunameHTsl. AkmuHogvle Muxpoguiamenmol. MBIIIEYHBIE  KIIETKH.
AKmuno8ble KOMNOHEeHMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. Kietounsrit
ueHtp. CrTpoeHME U [BHXKEHHE JKTYTHKOB U pecHUYEK. MUKpOTpyOOUKH
nuToriasmel. LlenTpuons. benxku, accoyuuposanuvie ¢ MUKpoguiamenmamu u
muxpompybdouxamu. Momopnovie benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapHoIIa3Ma, SAPBIIIKA, UX CTPOECHUE U
bynakiuu. Sneprpiii  6enkoBbii MaTpukc. I[IpocTpaHCTBEHHOE PpAaCMOIOKEHUE
XpoMOocoM B HHTephazHOM sape. Iyxpomamuu u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. /J[unamuka s0epHOU 00010YKU 6 mumosze. Floephulil
Mpancnopm.

Kierounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKApHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOIN).

JdemoHcTpanumn



IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuiet 1 cxembl: «CTpoeHHE JYKApUOTHYECKOW KieTkn», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHWE  pacTHTENbHON  KieTku», «CTpoeHHe
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHUECKON KIICTKI.

OOopyoBaHHe: CBETOBOW MHKPOCKOIN, MHUKPOIpENnapaThl pPaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KIICTOK.

JlaGoparopnass pabGora «l3yueHwe CTpOEHHS KIETOK pPa3IMYHbIX
OpPTaHU3MOB.

IIpakTnueckas padora «/3yueHrue cBONCTB KJIETOUHONH MEMOPAHBI».

JlabopaTopHas pabora «VcciemoBanue MmiasMonn3a U JEMia3Moin3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTuueckass padora  «l3ydyeHue  JABWKCHHSI  ITUTOILIa3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. OOMeH BellleCTB U NMpeBpallieHUe IHEPTUM B KJIeTKe

AcCCUMUIIATINS ¥ TUCCUMUJISAIIAS — JIBE€ CTOPOHBI MeTaboym3Ma. Tumsl oOMeHa
BEIICCTB: aBTOTPO(HBIA W TeTepOTPO(HBINA. YdYacThe KHCIOpPOJa B OOMEHHBIX
nmpoiieccax. OJHepreTuueckoe obecrnieueHue KieTku: TmpeBpamieHue ATD B
OoOMEHHBIX TIporeccax. DepMEHTATUBHBIH XapakTep peakIuid KICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JEHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. beiku-
aKTUBATOPHl M OENKU-UHTHOUTOPHL. 3aBHUCHUMOCTh CKOPOCTH (epMEHTATHUBHBIX
peakuuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuYHBI CUHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AHoKcuceHHbll U OKcueeHHblll omocunme3 y 6axmeputi. Ceemocobuparowjue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Polb XJIOpOIIacTOB B IMpoIliecce
dboTocunTe3a. CBeroBas u TeMHOBas pa3pl. omoodvixanue, Cs., Cs. u CAM-munsi
gomocunmesa. IIponykTHBHOCTh (GoTOCHHTE3a. BnusHue pa3nuuHbIX (HAKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (HOTOCUHTE3A.

XeEeMOCHHTE3. Paznoo6pazue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCUHTE3a.

AnaspoOHbie opraHu3mbl. Buabl Opoxenus. [IpoaykTel OpokeHHS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTEIIH OOJIC3HEH.

AdpoOHBIE OpTraHU3MBI. Orarbl DSHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATam. [ THKOIN3 — OECKUCIOPOIHOE PACIICTIIICHUE TIIOKO3BI.

buonornueckoe okucieHue, Ui KIETOYHOE AbIXaHUE. POIb MUTOXOHAPUN B
mporieccax omonorndeckoro okucieHus. [{uknudyeckue peaknun. OKUCIATETHEHOE
dbochopumpoBanue. Inepeus membpannoz2o epaduenma npomoros. Cunmes



ATD: paboma npomonnoti AT®-cunmaszwi. IlpeumyinecTBa a’poOHOTO MyTH
oOMeHa BelecTB nepeji aHa3poOHBIM. DHPEKTUBHOCTH IHEPTETUUECKOTO 0OMEHA.

JdemoHcTpanuun

[loptpersr: k. [Ipuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl U cxembl: «DOTOCUHTE3Y, « DHEpreTUYecKuil oOMeH», «bruocunTes
oenkay, «CtpoeHue GpepMeHTa, «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, 0OOpYyAOBaHHWE AJi HMPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHass  pabora «l3ydyeHue  KATAIUTUYECKONM  AKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMIIa3bl WIHM KaTalasbl)y.

JlabopaTopHass pabora «l3yyenue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHUIa BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass pabdora «CpaBHeHue 1mporieccoB  (orocuHTe3a U
XEMOCHUHTE3a.

JlabopaTopHas paGota «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HacsiencrBenHasi uHgopManusi M peaju3anus e¢ B KJIeTKe

Peakiiun mMarpuuHoro cunresa. [IpUHIUIT KOMIUIEMEHTAPHOCTH B PEAKITUAX
MaTpUYHOTO cuHTe3a. Peanuzanusa HacneacTBeHHON mHbopManmu. ['eHeTnueckuit

KO, ero cBoicTBa. TpaHckpunuus — Matpuunblii cuHTe3 PHK. IlpuHnums

TPAHCKPUMIMHU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIEIBHOCTh, ACUMMETPUYHOCT.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancmsiius u e¢ stanbl. Yuactue TpancnopTtHeix PHK B 6nocunTese 6enka.
VYcnoBust Ouocunteza Oenka. KomupoBanwe amuHokucior. Pomnb pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
OPOKapUOT M 3YKApHOT. Perynsuus akTUBHOCTH I'€HOB Yy HpokapuorT. ['mmotesa
onepona (®. XKako6, XK. MaHo). MonexynsapHnvie mexanuzmvl IKCNPeccuu 2eH08 y
sykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsius oOMEHHBIX
MpoLeccoB B kineTke. KineTouHsiil romeocTas.

Bupycsl — HekieTounbie (OpMBI )KU3HU U 00NHUraTHbIe napa3utbl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. Ku3HeHHbIU YUK
JIHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, obaxmepuoghaeos.
Obpamuas mpaunckpunyus, peeepmasa, uHmezpasd.

BupycHble 3a00neBanus 4yenoBeka, »KUBOTHBIX, pacteHuid. CIIN, COVID-
19, conmanbHbBIC B MEAUITMHCKUE TTPOOIEMBL.

buoungopmamura: unmespayua u ananuz donrvuux maccusos («bigdatay)
CMPYKMYPHLIX OUoI0cUYecKux oanHvlx. Hanomexnonoeuu 6 buonocuu u meouyume.
Ilpoepammupyemole hynxkyuu 6eaxkos. Cnocobvt 00cmasxu 1eKapcme.



JdemoHcTpanuun

IToptperst: H. K. Konsnos, 1. 1. IBaHOBCKUI.

Tabnuuel u cxemsbl: «buocuntes 6enkay», «l'eHeTnueckuit kon», «Bupycb»,
«bakrepuodarn».

IIpakTnuyeckas padora «Co3naHne MOJEIN BUpYyCay.

Tema 8. /KuzHeHHBII HUKJ KIeTKH

Knerounslii 1ukin, ero mnepuoasl W perymsiuud. HMHtepdaza u  MHUTO3.
Oco0eHHOCTH TpoleccoB, MpoTekammux B uHTepdase. IloaroroBka KieTku K
nenenuto.  [lpecunretndeckuid  (MOCTMUTOTHUYECKHI),  CHUHTCTHYECKUM U
NOCTCUHTETUYECKUM (TPEMUTOTHUUECKUI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JJHK — pemmkanwms. [lpunuuns! penukanuu JJHK:
KOMIUIEMEHTApHOCTb,  MOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUIEIBbHOCTD.
Mexannsm perummkauuu JTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u

TenmoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTum. JIumiaougHeiii u
rariouAHbeld  Habopsl  XpoMocoMm. ['omonorumunble Xxpomocombl. [lonoBbie
XpPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaguum MUTO3a M NIPOUCXOASAIIME B HHUX

npornecchl. Tunbsl Muto3a. KapuokuHe3 u uutokuHe3. buonorndeckoe 3HaueHue
MUTO3a.

Perynsuusa mutoTmyeckoro nukia kietku. IIporpammupyemasi KieTO4HAs
rudeNb — aroITos.

Krnerounoe sanpo, XpoMOCOMBI, (yHKIIMOHAJIbHAsI T€HOMHKA. MexaHuzmbl
npoaugepayuu, ougpgepenyuposku, cmapenus u eubeau xiemok. «l{ugposas
K1emKa» — buoungopmamuiecxkue mooenu OYHKYUOHUPOBAHUS KIeMmKU.

JdeMoHCTpamuu

Tabmumpl u cxeMbl: «KU3HEHHBIN UK KICTKWY», «MuTO03», «CTpOoeHHE
xpomocom», «Pemukanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOIIpenapatsl: «MUTO3 B KJIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHnas pa6ora «Habmonenne MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u pyHKIMH OPraHUu3MOB

buonoruueckoe pasHooOpas3ue OPTaHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJTbHBIE, MHOTOKJICTOUHBIC OPTaHU3MBbI.
OCOOCHHOCTH  CTPOCHHSI W JKH3HEJCATCIHHOCTH OJTHOKJIETOYHBIX

OpraHu3MoB. baktepum, apxew, OJHOKJIETOUYHBbIE TPHUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, APYTHe NPOTUCTHI. KOTOHUAIbHBIE OpTaHU3MBI.



B3aumocCBsa3p 4acTed MHOIOKJIETOYHOI'O OpraHu3ma. TKaHU, OpraHbl U
cuctembl opranoB. OpraHusMm Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidd. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, MPOBOJAIIAs, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpOEHUS,
(YHKUIUH U pacrooKeHus: TKAaHEW B OpraHax pacTeHH.

TkaHu KUBOTHBIX U YETOBEKA. THIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTENbHAsA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpoeHUs, (PYHKIUHA U
PacMoJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BererarnBHble W T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBbI OPTraHOB )KMBOTHBIX U YellOBeKa. DYHKIIUU OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranuzmoB. Kapkac pactenuil. CkeneTrbl OJHOKJIETOYHBIX M
MHOTOKJIETOUHBIX >XMBOTHBIX. HapyxHblii u BHyTpeHHUU ckener. CTpoeHue u
THUIIbI COETMHEHUS KOCTEH.

JIBrokeHre  OopraHu3moB.  JIBWJKEHHME  OJHOKJIETOYHBIX  OpPraHW3MOB:
aMeOOuIHOE, XKTYTUKOBOE, PEeCHUYHOE. [IBI)KEHHE MHOTOKJIETOUYHBIX PAaCTCHUN:
TPONU3MbI M HACTUU. JIBU)KEHHME MHOIOKIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Ilutanne opranusmoB. lloryomeHne BOABI, YIVIEKMCIONO Trasza H
MHUHEPAJIBbHBIX BELIECTB pacTeHUsAMU. [IuTtanue KUBOTHBIX. BHyTpHUmosiocTHOE U
BHYTPUKJIETOYHOE NuuIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHENbI
NUIIEeBApUTEIbHOrO Tpakrta. [lumesapurensHble xene3bl. [IumueBaputenbpHast
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuil. [Ipixanue >xuBOTHBIX. Juddyzus
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KoxxHOe npixaHue. /[pIxaTenbHas NOBEPXHOCTD.
XKabeprnoe u nérouHoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUS JICTKUX IO3BOHOYHBIX YKUBOTHBIX.
JlpixaTenpHass cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMU JICTKUX Yy NOTUL U
MIIeKONUTAIOMMX. Perynsuus apixanus. JprxateabHbie 00BEMBI.

TpaHcropT BeELIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBl PACTCHUMU.
Tpancnopt BemecTB y JKUBOTHBIX. KpOBEHOCHas cucTeMa W €€ OpraHbl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKUBOTHBIX M uyejoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl W KpoBb. Kpyrum KpoBooOpaimieHus. IBOIIOIHOHHBIC
YCJIOKHEHUS] CTPOEHUSI KPOBEHOCHOM CHUCTEMbl MO3BOHOYHBIX >KMBOTHBIX. PaboTa
Cepalia U €€ PeryJssiusi.

Beigenenne y opranusmoB. Beigenenue y pacteHuil. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyoiau. Oprasbl BblaeseHus. PunbTpanus,
CeKpelrsi 1 00paTHOE BCAChIBAHHE KaK MEXaHHU3MbI PaOOThl OPraHOB BbIJEICHUS.
CBs3b MOJIOCTH TeJIa ¢ KPOBEHOCHOM U BBIJICIIUTENBLHOM cUCTEMaMU. Briienenue y



MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTtpoeHune U (pyHKIHMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa y OJHOKIETOYHBIX OpPraHu3moB. CHOpBI
OakTepuii M LHUCTHI MNPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX PAaCTEHUU.
Kyrtukyna. Cpeacrsa macCUBHON M XUMUYECKON 3a1IUThl. DUTOHIIUBIL.

3amMra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M KX NIPOU3BOJHBIE.
3ammura opraHu3Ma ot OosesHeil. UMmyHHas cuctema uenoBeka. KieTouHbldl u
IYMOpPAJIbHBIH UMMYHUTET. BpOoXACHHBIA W TPUOOPETCHHBINM cHenupuyYecKuil
uMMyHHUTET. Teopusi KjIoHalbHO-cenekTuBHOro ummynurera (I1. Dpmoux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte W perymsiuuss  y  OpraHu3moB. Pasapaxumocts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3apaxumMocTs M peryisamus y
pacteHuil. PocToBbie BelllecTBa U UX 3HAUYCHUE.

HepBuast cucrema u pedaekropHas peryinanus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTJIEJbl. DBOJIOLMOHHOE YCIOKHEHNE CTPOEHUS HEPBHOM CHCTEMBI
y KUBOTHBIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnekc u
pednexropHas nyra. be3ycioBHble 1 yCIOBHBIE pe(dIEKCHI.

['ymopasibHas peryssaius U SHIOKPUHHAs CUCTEMA >KMBOTHBIX U 4YEJIOBEKA.
JKene3pl DHOOKPUHHOM CUCTEMBI M HUX TOPMOHBL. JlelicTBME TOPMOHOB.
B3aumocBs3p HEpBHOW U DHIOKPUHHON cucTeM. [ umnotamamo-runoduszapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. [TaBnos.

Tabmuuel u cxembl: «OTHOKIETOUHBIE BOIOPOCTN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocreimuney, «Opranbl LBETKOBBIX pPACTECHUN»,
«CucteMbl  OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHuE
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBbie cuctemMbl», «CTpoeHue cTedisy,
«CTpoeHue JIMCTOBOM IUIACTUHKM», «TKaHM XUBOTHBIX», «CKeleT 4YeloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbHas
CHUCTEMAY, «HepBHas CUCTEMA, «Koxay, «MBbI11euHast CHUCTEMaA,
«BplnenuTenbHas cuctema», «OHAOKpPHHHAs cucTteMa», «CTpOeHHE MBILILBDY,
«IMMyHUTETY, «KH1meuHonoa0CTHRIE, «CxeMa  THTaHUA  PaACTECHHII»,
«KpoBeHOCHBIE cHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THAPBD,
«CtpoeHue 1iaHapun», «BHyTpeHHee CTpoeHHE 0KIeBOro uepss», «HepBHas
cucreMa poio», «HepBHas cucrema ssrymkm», «HepBHas  cuctema
npecMbikaronuxcsa»,  «HepBHags  cucrema  nmuny, «HepBHas — cucrema
MIeKkonuTaromux», «HepBHas cuctema yenoBeka», «Peduekcy.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPONPENAPAThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpONpENapaTbl TKaHEH, pPaKOBHUHBI MOJUIIOCKOB, KOJUIEKLIUHU
HAaCEKOMBIX, WIJIOKOXKHMX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTEHU, repdapuu
pacTeHUl pa3HBIX OTMAENIOB, BIAXHbIE [MpenapaTbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIMM OEClO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEeKa,
o0opyaoBaHUE AJisi JEMOHCTPALIMH MOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmasua u OelKoB MoJ 1elcTBUEM (EepMEHTOB, 000PYAOBAHUE IS
JIEMOHCTpAIMU OMBITOB MO U3MEPEHUIO KU3HEHHOM €MKOCTH JICTKUX, MEXaHHU3Ma
JIbIXaTebHBIX JBUKEHUM, MOJICNIA TOJIOBHOT'O MO3Ta Pa3INYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yuyeHre opraHoB IBETKOBOTO PACTEHUSI.

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUsI OPraHuU3MOB: Oecrojoe (BKIIOYas BEreTaTUBHOE) WU
nojioBoe. Buasl  Gecronioro  pa3MHOXEHUS:  [OYKOBAaHUE,  CIOPYJISIUS,
(dparMeHTanus, KJIOHHPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonoBble KieTkH, WMo rametbl. Meio3. Craguu
Mmeiosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuit cMsici
Melo3a M TOJIOBOro Imporecca. Meio3 M ero Mecro B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoaspiieBoe pazButue. ['amerorenes y )KUBOTHbBIX. [10JI0BBIE KENE3BI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne © SMOPHOHANBHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u mooeru mopgoeenesa. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenume. Tumsl  apoOieHUS.
Llemepmunuposannoe u HedepmunHupogamnHoe OpobiaeHue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH APOOJICHUS MIICKOMHUTAIOMINUX. 3apOJbIIICBhIC JHCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEH U3 3apOJbIIIEBbIX JTUCTKOB. B3auMHoe
BIIMSHUE YacTed pa3BUBAIOLIErOCs 3apojblima (3MOpHOHAIbHAS WHIYKIIUSA).
3aknajgka IUlaHAa CTPOEHHUS JKUBOTHOTO KaK  pe3yJdbTaT HMEePAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha SMOpHUOHAIBLHOE pa3BUTHE PaA3IUYHBIX
(aKTOPOB OKPY’KAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpumoHanpHBIA Tepuon. [Ipsmoe u
HempsiMmoe pas3BuTue. Pa3zButue ¢ metamopdo3oM y OECHO3BOHOYHBIX H
MMO3BOHOYHBIX UBOTHBIX. buojiornueckoe 3HauYeHHE MPSIMOTO0 U HENPSIMOro



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbel pocta KUBOTHBIX. DAKTOPHI
PErYJSIUU POCTA )KUBOTHBIX U YesioBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHUSA
y )KMBOTHBIX U 4esioBeKa. [lepuoasl oHToreHesa yenoBeka. CTapeHne U CMEpPTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pasButue pacreHuid. ['ameroput u cmnopodur. Meito3 B
KU3HEHHOM IMKJIe pacteHuid. OOpa3zoBaHMe CImop B TMpolecce Meio3sa.
I'amerorene3 y pacteHuid. OIUIOOOTBOPEHUE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEeryJsiuyd OHTOI€HE3a Y PACTEHUIN U KUBOTHBIX.

JdemoHcTpanumn

[Toptperst: C. I'. HaBamun, X. lllneman.

Tabmuupl u cxembl: «BereratuBHoe paszmHOXkeHUE», «Tumbl Oecnosoro
pa3MHOXEHUS», «Pa3MHOXKEHUE XJIaMUJAOMOHAAbD», «Pa3MHOMXKEHHE HBIIIEHBI»,
«Pa3mHOxeHue ruape», «Meio3», «Xpomocomsel», «l'amerorenes», «CTpoeHue
AUIEKIIETKU U crepMaro3onsia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HEmpsIMoe pas3BuTuEe», «Pa3BuTue Maiickoro yka», «Pa3Butue capaHumy,
«Pa3zButue marymku», «/[BOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PAaCTCHHII»,
«CTpoeHHE CeMSIH OJHOJOJIBHBIX U JBYAOJIBHBIX pacTeHU», «KU3HEHHBIN LMK
MOPCKOM  KamycTel», <«CKU3HEHHBIM IUKI  MXa», <OKU3HEHHBIM  IUKI
NAMOPOTHHUKAY, «KU3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENapaThl SULEKIETOK |
CIIEpMaTO30M10B, MOAENb « LMK pa3BUTHUS JIATYILIKN.

JlaGoparopHasi padora «l3ydeHue CTpOCHUS TMOJOBBIX KJIETOK Ha FOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckasi padora «BbIsiBI€HHE NPU3HAKOB CXOJICTBA 3apOJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas padora «CrpoeHHEe OpraHoB pa3MHOKEHHUS BBICIINX
PaCTEHUI.

Tema 11. T'eHeTuka — Hayka 0 HACJIEJCTBEHHOCTH M HM3MEHYHMBOCTH
OPraHM3MoB

Hctopust cTaHOBIEHUS W pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengnens, I'. ne ®puza, T. Moprana. Ponb oTeuecTBEHHBIX YYCHBIX B Pa3BUTUH
renetuku. Pa6otel H. K. KonbiroBa, H. M. BaBunosa, A. H. benosepckoro, I'. JI.
Kapnedenko, 0. A. ®mmmuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHITUS U CUMBOJIBL. ['OMOJIOrMYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, JTOMHHAHTHBI M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, T€TEPO3UT0Ta, YACTas JIMHUS, THOPUIbL, TEHOTHI, (DEHOTHII.



OCHOBHBIE ~ METOABl  TEHETUKU:  TUOPHUAOJOTUYECKUH,  IUTOJOTHUUECKUH,
MOJIEKYJIAPHO-TEHE THYECKHM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konxsuos, H. N.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxembl: «MeToabl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopnass pabora «Jlpo3oduna kKak OOBEKT TEHETHYECKUX
UCCIIENOBAHUI.

Tema 12. 3axoHOMePHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH
eAMHO00pa3us rudpUI0B MepBoro nokojeHus. [lpaBuno gomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclIeluIeHUsT NPU3HAKOB. L{UTONOrnyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ umore3a YMCTOTHI raMeT.

AHanusupyroniee ckpemrbaHue. [IpoMexXyTOUHBIN XapaKkTep HACJIEIOBAHMS.
Pacmiennenne npu3HakoB MIPU HEMOJIHOM JIOMUHUPOBAHUHU.

JuruOpuaHoe ckpemBanue. TpeTuil 3akoH MeHienst — 3aK0H He3aBUCUMOT0
HAcJeJOBaHUs  IPU3HAKOB. [{uTonmoruueckue OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuensieHHoe
HacJIeI0BaHUE T'E€HOB, HApYILICHUE CLEIUICHUS MEXJIy TI'e€HaMH. XPOMOCOMHas
TEOpUsl HACJIEACTBEHHOCTH.

I'enetuka nona. XpoOMOCOMHBI MEXaHU3M OIPEIEIEHUS 1M0Ja. AYyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U reTepOoraMeTHBIM T0J. [ eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMOcOoM. HacinenoBanue nprus3HakoB, CLETUIEHHBIX C I1OJIOM.

I'enotun kak nenoctHas cucrema. [neioTponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbINM ajulenu3M. B3auMmonencTBue HeEaUIeIbHBIX TE€HOB.
KommiementapHocts. Onuctas. [lonumepus.

['eHeTndecknii KOHTPOJIb PAa3BUTHs PACTECHHMM, XMBOTHBIX M YEJIOBEKA, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, TMOBEIECHUS M KOTHUTHUBHBIX (DYHKIIUH.
['eneTnueckre MeXaHW3Mbl CHUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IUH — MHKPOOHOM». ['€HETHYEeCKHE AacheKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(GOPMAIINH B TIOKOJICHUSAX KJIETOK M OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuter u cxemsbr: «IlepBbiit 1 BTOpoil 3akoHbI Menaens», « TpeTuii 3akoH
Mengaens», «AHanmu3upymrolee ckpemuBanuey, «HemonHoe aTOMHUHUPOBaHHEY,
«CUeIieHHOe HacleJOBaHUE IMPU3HAKOB Yy Jpo30oduibly», «['eHeTnka moJay,



«Kapuotun uenoseka», «Kapuotun gpozodunsy, «KapuoTunm nOTHIBD,
«MHOXECTBEHHBIN alIeIn3M», « B3auMo1eiCTBHE TCHOB.

O6GopynoBaHue: MoJelb JUIsi JEMOHCTPAllMM 3aKOHOB  €IMHO0Opa3us
rUOpUIOB TIEPBOTO TIOKOJCHUS M paCUICIJICHUS TMPU3HAKOB, MOJACIb JJIs
JEMOHCTpAallMd 3aKOHA HE3aBUCMMOTO HAcCJEIOBAHUS MPU3HAKOB, MOJENb JJis
JEMOHCTPAllMU CILEIJIEHHOTO HACIEIOBAHUSA MNPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas pabGora «l3ydeHue pe3yabTaTOB MOHOTHOPHUIHOIO
CKpEIIUBaHUS Y APO30(PHIBDY.

IlpakTnueckass  padora  «l3yuenue  pe3ynbTaTOB  JTUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(DHIBDY.

Tema 13. 3akoHOMepHOCTH H3MEHYNBOCTH

B3aumopeiictBue reHotHna u cpeasl npu  dopmupoBaHuu (peHoTHma.
N3MenunBOCTh Mpu3HAKOB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BUIbI
M3MCHUYMBOCTH: HEHACJICICTBCHHAS 1 HACJICICTBCHHAS.

MopaudukanuonHas U3MEHYUBOCTh. Ponb cpensl B (hopMupOBaHUU
MoAUGUKAITMOHHONW M3MEeHUYMBOCTH. Hopma peakiuu npusHaka. BapuanmoHHBIN
psn u BapuanuonHas kpuBasi (B. Horanncen). CoiicTBa MoauduKanmoHHOM
W3MEHYMBOCTH.

I'eHoTunuueckass U3MEHYUBOCTh. CBOMCTBA T€HOTUITNYECKON M3MEHUUBOCTH.
Bupl reHOTHIINYECKOM U3MEHUNBOCTH: KOMOWHATHBHAS, MyTallHOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTH. Meio03 W TIOJIOBOM MpoIecc — OCHOBA
KOMOMHATHUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHOIN M3MEHUYMBOCTH B CO3JaHUH
T€HETHYECKOT0 pa3HooOpa3us B Mmpejiesiax OJTHOTO BUA.

MyTanroHHassT W3MEHYMBOCTh. BHIbBl MyTalMil: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CrHOHTaHHBIE MW  HHAYUMPOBAHHbICE MyTauuu. SaepHele u
nuToIyiasMaTudeckue Mytanuu. CoMaTUyecKkrue M TMOJ0Bble MyTaluu. [IpuyuuHBI
BO3HUKHOBECHUsS MyTauud. MyTareHpl W WX BIUSHUE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TIpOIlecca. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HacnenctBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUHMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u 3INUSEHOMUKA, POJIb  SNUSEHEMUUECKUX @GaKkmopos &
HACe008AHUU U UBMEHYUBOCU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanuun

[Toptpetsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBunos.

Tabmumer w cxeMbl:  «Buasl  u3MmMeHumBOCTHY», «MoaudukanuoHHAS
W3MECHYHUBOCTHY, «KombOuHaTHBHAs W3MECHYHUBOCTBY, «Meiio3»,
«OnnogoTBopeHuey, «I'eneTndeckue 3a00eBaHNUs YeIOBEKay», «BUIbI MyTaIuiiy.



OO6opynoBaHue: XKUBbIE W TepOapHble HK3EMIUISIPbl KOMHATHBIX PacTeHUH,
pucyHku (pororpadun) )KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHYUBOCTH.

JlaGoparopHuas pabora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOIU(DUKAIUOHHOW u3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psAna U
BApUALMOHHOU KPUBON».

IIpakTuueckass padora «Myrtanuu y aApo3odmisl  (HA  TOTOBBIX
MUKpONpEnapaTax)».

Tema 14. I'eHeTnKa YesiOBeKa

Kapuotun uyenoeka. MexayHapoaHas MporpaMma HCCIEAOBAHUS T€HOMA
yejaoBeKa.  MeToabl  M3YyUYeHMSI TE€HETHMKM  YEJOBEKa: TIEeHEaJIOTMYECKUi,
OJIN3HEIIOBBIN, IUTOTCHETUYECKUM, MOMYJIAIIMOHHO-CTATUCTUYECKUM,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMeHHOe OmpeAeIeHUE TE€HOTHUIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM UHCIJIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHbIE 3a00JIeBaHUS YesloBeKa. | eHHbIE U XPOMOCOMHBIC
O0one3HH uyenoBeka. boiesHu ¢ HACIEACTBEHHOW MPeapacroioKEHHOCTHIO.
3HaueHUE MEIMIIMHCKOW T€HETHUKU B MPEIOTBPAIEHUH U JICYCHUN T'eHETHYECKUX
3a00JeBaHUi YelloBeKa. MeIUKO-TeHeTUYeCKoe KOHCYIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [IOHSITHE «T€HETUUYECKOTOo rpy3a». DTHYECKUE aCIEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie (akTOpbl TMOBBIIMIEHHONW YYBCTBUTEIBHOCTH YellOBEKa K
(bu3MUeCKOMY U XUMHUYECKOMY 3arpsA3HEHUI0 OKpYsKarolien cpenbl. [ eneTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K TATOJIOTUSIM.

JdeMoHCcTpamuun

Tabmumpr u cxembl: «Kapuotun denmoBekay, «MeToabl M3y4eHUS] T€HETUKHU
yenoBekay, «I eneTnyeckre 3a001eBaHUS YEIOBEKAY.

IIpakTuyeckasi padora «CocTaBieHUE U aHATIU3 POJIOCTOBHON.

Tema 15. Cenexuusi OpraHu3mMoB

JlomecTuKamusi M CeJIeKUUs. 3apOoKICHHE CENEKIUU MU JOMECTUKAIUU.
VYuyenue H. WM. BaBunoBa o IleHTpax mnOpouCX0XKAEHUS KU MHOTrooOpasus
KYJIbTYPHBIX pacTeHuW. Ponp ceneknum B CO31aHUM COPTOB PACTEHUM WU IOPOJ
#&uBOTHbIX. CopT, TMOpoAa, IUTaMM. 3aKOH TOMOJIOTUYECKHX pAIOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BasBumioBa, ero 3HaueHue I
CEJICKITMOHHON PabOTHI.

Mertoasl ceneKMoHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIA U
WHAUBUAYaIbHBIM. JTansl KOMOMHAIIMOHHOMN CCJICKIINU. HcnreiTanue
MpPOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C MOMONIBIO OILICHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP MO TEHOTUITY ¢ moMoIbio aHammza JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJl  CEJIeKIIMOHHOW  paboThl.
PagnannoHHBIN 1 XUMHUYECKUN MyTareHe3 Kak UCTOYHHK MYTallMi y KyJIbTYPHBIX



dbopm opranu3zmoB. Hcmonb30BaHHE TEHOMHOTO pPEAAKTUPOBAHHUS W METOJIOB
pexomOuHaHTHBIX JIHK 111 mogy4yeHus: HCX0JHOTro MaTepualia Juisl CENeKIUH.

[Tonyuenue MOJUIIIIOUAOB. BuyTtpuBnnoBas rudopuIn3aIus.
bnuskopoacTBeHHOEe  ckpemniuBaHue, wiau  uHOpuauHr.  HepojacTBenHoe
CKpelllMBaHue, WM ayTOpuauHr. I'erepo3uc M ero mnpuyuHbl. Mcnonb3zoBaHue
rerepo3uca B cenexkuuu. OtaanenHas rubpuausanus. [Ipeomonenue Oecronus
MEKBHJIOBBIX THOPUIOB. JIOCTHXKEHUSI CENIEKIIMN PACTEHUN U )KUBOTHBIX. «3e1eHAs
DesONOYULY.

CoxpaHeHue U M3YyUYECHHE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX  PpOAWYEH  JJISI  CO3JaHUS  HOBBIX COPTOB U THOPHUJIIOB
CEIbCKOXO3MCTBEHHBIX  KYJIBTYp. M3yuenue, coxpaumenue u  ynpasieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICAO0BBIX HCUGOMHBIX
8 YesAx YIYyUueHUs Cyuecmsyouux U co30aHus HoO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ HNPUMEHEHUEM COBPEMEHHbIX MemOO08 HAYUHLIX UCCAe008AHULL
nepeodosuvix uoeli U nepcneKmueHblX MmexHo102Ull.

JdemoHcTpanumn

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, I1. I1.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /. K. bensies.

Tabnuuel u cxeMbl: «LIeHTpbI TPOUCXOXKIEHUS U MHOTO00Pa3usi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKHX PSAJOB B HACIEACTBEHHOW W3MEHYUBOCTH,
«Metoapl cenexuuny, «OTaaneHnas ruopuauzanusy, «MyrtareHes».

JlabopaTopHas padora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHHI U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «/3yueHrue METOA0B CEJICKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBHBKa pacTeHUI».

Ikekypeusi «OCHOBHBIE METOJbI U JOCTHUKEHMS CEJIEKIIMHW pPACTEHUM U
KUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIM YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1abOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTrexHo/s10rusi U CHUHTeTHYECKAsI OMOJIOTH Sl

OOBEKTHI, MCTOJb3yeMble B OHMOTEXHOJIOTHH, — KIETOYHBIE M TKAHEBBIC
KYJbTYpBI, MUKPOOPTaHU3MBI, ux XapaKTEepPUCTHUKA. Tpanuuunonnas
OMOTEXHOJOTHA:  XJIEOOTEeUeHNne, TMOJIyYeHHUE KHCIOMOJIOYHBIX TMPOIYKTOB,
BuHOAeNe. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHKPOOUOIOTHUECKHUX
TexHosiorui. [Ipon3BoIcTBO O€Ka, AMUHOKUCIOT M BUTAMHUHOB.

Co3nanue TEeXHOJOTMl M MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
CoJIeprKallliX HE BCTpEYaroluecs: B Ipupojie OMOCUHTETUYECKUE MY TH.



Knerounas unxkeHepus. MeTonbl KyJbTypbl KIETOK W TKaHEW PACTEHUN U
KUBOTHBIX. KpuobGanku. Comaruyeckas ruOpuau3anuss W COMATHYECKH
sMOpuorene3. Mcmonb3oBaHUE TaIOWJI0B B CENEKIUU pacTeHui. [lonyuenue
MOHOKIOHANILHBIX anmumen. Vcnoav3zosanue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpeHUE. PexoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonoeuu  0300poénenus, KYIbMUBUPOBAHUs u MUKDOKIIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNGEHHBIX KVIbIMYP.

XpoMOCOMHasi W Te€HHas WHXeHEpUs. VCKyCCTBEHHBIM CHUHTE3 TIE€Ha H
koHcTpyupoBanue pexkomouHanTtHbix JJHK. Cosdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHXKXEHEPHHU.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOIeMbl T€HHON MH)KEHEPHUH.

Menuuunckue 6uorexnosnoruu. [loctrenomuas nudposas meaununa. [1LP-
JIUArHOCTUKAa. MeTaOoJIOMHBIN aHaiu3, TEHOLEHTPUYECKUH aHajau3 MpoTeoMa
YeJloBeKa JJIA OLIEHKH COCTOSIHHS €ro 3J10poBbs. lCNoJIb30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-Omoumkenepuss i pa3pabOTKU
(yHIaMEHTaTbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETaHMEM TEXHOJOTUU TPEXMEPHOro OMONMpHHTHHra U ckad@oiaguHra
JUISL PELICHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULIMHEI.

Co3naHne BEKTOPHBIX BakKIMH C LENbl0 OOecrneueHus: KOMOMHUPOBAHHOU
3amuThl OT Bo3Oynuteneid OPBU, ycTaHOBiIeHHE MOJEKYJISPHBIX MEXaHU3MOB
¢ynkumnonupoBanus PHK-comepxamux BUpycOB, BBI3BIBAIOIIMX 0COOO OMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCTpamuu

Tabauup! u cxemsl: «lcnonb30BaHne MUKPOOPTaHU3MOB B IIPOMBIILIEHHOM
IPOU3BOACTBEY, «KileTouHas NHKEeHEepUs», «I €HHAs NHKEHEPUS».

JlabopaTopHas padora «/3ydyeHne 00beKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «IlosyyeHre MOJTOUYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHe 3BOJILHMOHHBIX NpPeEACTABJICHUI B
Oonosnoruu

OpomonmonHas Teopust Y. JlapBuHa. [IpeAnochlIKM BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas aestenabHocTh Y. J[apBuHa.

JIBr>KyIIMe cuibl 3BoJiroiuu BUAOB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpPraHM3MOB, HACIEJICTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHbBIN U UCKYCCTBEHHBIH OTOOD).



Odopmnenue cuntetnyecko Tteopun HIBomouuu (CTD). HeltpanbHas
teopuss sBomonuu. CoBpemMeHHass HBONIOUMOHHAs  Ouojorus. 3HAYEHUE
ABOJIIOIIMOHHON TeOpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOUN KapTHUHBI MUpAa.

JdemoHcTpanuun

[Hoptpetsl: Apuctorens, K. Jlunnen, K. b. Jlamapk, O. XK. Cent-Unep, XK.
Kroswe, Y. [Hapsun, C. C. UerBepukos, WU. W. llImansraysen, Ix. Xongein, . K.
benses.

Tabmuupt u cxembl: «Cuctema xuBoil mnpuponsl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHpPOBaHUS
npucnocoOJieHnid y pacTeHuil u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta nyremectBust U. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00prOBI
3a cymectBoBaHue», «llopoasl romyoOei», «MHOroodbpasue KyiabTypHbIX (OpM
KamycTbl», «[1opobl ToMalHUX JKUBOTHBIX», «CXemMa 00pa30BaHUs HOBBIX BUJIOB
(mo Y. [apBuny)», «CxemMa COOTHOIIEHHUS JBIKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE MOJIOKEHUS CUHTETUUECKON TEOPUH IBOJIFOLIUM.

Tema 2. MUKPOIBOTIOLMSA U €€ Pe3yJIbTaThl

[Tonynsauust Kak 3JeMeHTapHasi eAuHuIa 3BOMOIKUU. COBPEMEHHBIE METO/IbI
OIICHKM T'€HETUYECKOr0 pa3HOooOpa3us W CTPYKTypbl nomyisamnuil. M3MmeHeHue
reHopoHa TOMYJSIUMU KaK DJIIEMEHTApHOE DBOJIOLNMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaitnGepra.

OnemeHTapHble (AKTOPBI (IBHXKYIIME CHJIBI) 3BOJIOLUH. MyTallmOHHBINA
npouiecc. KomOuHaTtuBHas W3MEHUMBOCTh. Jlpelid TeHOB — ciydaiiHbie
HEHANPABJIICHHbIE M3MEHEHHUs YacToT ayiened B momyinsuusax.  Oddekr
OocHOBatensi. Jgpgexm OymoviLioyHoeo eopaviuika. CHuUdCeHUe 2eHemu4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. Ilposenenue sgpgpekma Opetigha 2enos 6
bonvuwux u  marvlx  nonyaayusx.  Mwurpamuu.  M3omMmus mOMYSISIIAN:
reorpadudeckas (MpoCTpaHCTBEHHAS ), OMOJIOTHYECKas (PEIPOTYKTHBHAS).

EcrecTtBennsiit  oTOOp — HampaBisroumuid ¢gakrop dBodonHH. DOpMBI
€CTECTBEHHOTO  OTOOpa:  NBIDKYIIMHA, CTaOWIU3UPYIOMIMKA,  pa3phIBAIOIINN
(mm3pynTuBHbIN). [lomoBoit oTOOp. BO3HMKHOBEHHE W HSBONIONHUSA COLMAIBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOIEeHHOCTh  OPraHU3MOB  KaK  pe3yJabTaT  MHKPOIBOJIOILUU.
Bo3HukHOBEeHHWE ~ TPHUCTIOCOONIEHWA y  OpPraHu3mMoB.  ApoMop(do3bl "
uauoananrtanuu. [Ipumepsl mpucmocobieHnit y opraHu3MoB: MOP(HOIOTHIECKHE,
dusnonornyeckue,  OWMOXUMHUYECKHE,  TMOBeAeHYeCKHe.  OTHOCHTEIBHOCTh
MPUCIIOCOOJIECHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumgooOpazoBaHue Kak pe3ynbTaT
MHUKpO3BoOIOIMK. M3omauus — kiatoueBoi Qakrtop BugooOpazoBanusa. Ilytu u
CIoco0bl BH000pa30oBaHMs: ajionaTpuieckoe (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3aIus,
rubpuanzanus). JmuTenbsHOCTh SBOMIOIIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl popMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3Hs.

Ponp 3BONOLMOHHON OWoOJOrMM B pa3pabOTKe Hay4YHBIX  METOJIOB
coxpaHeHHs1 OuopazHooOpazusi. MUKPOIBOJIONUS U KOIBOJIIOIUS Mapa3uTOB U UX
x03sieB. Mexanu3Mbl (pOpMUPOBaHUSL YCTOMUYMBOCTU K AaHTUOMOTHKAM U CIOCOOBI
O0pBLObI C HE.

JdemoHcTpanumn

IToptpetsl: C. C. YetBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTalMoHHAsE HM3MEHUMBOCTHY», «llomynsunonHas
CTPYKTypa BUAa», «CxeMa MposiBIeHUsl 3akoHa Xapau—BaiinOepray», «JBuxyiiue
CWJIBl HBOJIIOIMMNY, «IKOJOTUYECKAs] M3OJIALMS MOMYJSIIUI ceBaHCKOM (openny,
«l'eorpaduyeckas U30MAIUS  JUCTBEHHMIIBI CHOMPCKOM M JIMCTBEHHMIIBI
naypckoi», «IlomynsiroHHbIE BOJHBI YUCICHHOCTH XUIIIHUKOB U XKEPTBY, «Cxema
JEHUCTBUSL €CTECTBEHHOT0 o0TOOopa», «DopMbl OOpHOBI 3a CYIIECTBOBaHUE,
«MHnycTpuanbHbiii Menanu3my, «Kuble nckomnaembiey», «II0KpoBUTETHCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnatomias OKpacka KUBOTHBIX),
«Dusmnonoruyeckue aaantranun», <«llpucnocoOIeHHOCT, OpraHU3MOB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Buabl-nBoliHnkn», «CTpykTypa BUAa B
npupoae», «CrocoObl Buao00pazoBanus», «l eorpaduueckoe BHUI000pa3OBaHUE
TPEX BHJOB JaHABIIIEH», «IKOJIOTMYECKOEe BUA000pa30BAaHUE BUJIOB CHHUID,
«JTonmurmonasl pacteHuity, «KamycTHO-peaedHbIN THOPUITY.

O6opynoBanue: repbapuu pacTeHUM, KOJJIEKIIMA HACEKOMBIX, Yydelia MTHIL U
3BEpell ¢ MpUMEpaMHu Pa3IMYHBIX TPUCIOCOOJICHUM, Yydella NTHUII W 3Bepe
pa3HBIX BHJIOB, TrepOapuu pacTeHUH OJIU3KUX BHUIOB, 00Opa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padora «BpIgBICHHE HW3MEHUHMBOCTH y 0COOEH OIHOTO
BUJIA».

JlabopaTtopHass  padora  «[IpucmocoOieHuss  OpPraHu3MOB H 1704
OTHOCHUTEJIbHAS 11eJIeCO00Pa3HOCTh.

JlaGopaTtopuas paGora «CpaBHeHHE BHIOB MO MOPQOIOTHUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U €€ pe3yJbTaThl

Meronpl  u3ydeHHs  MakpoldBosrouuu. llaseoHTONMOrMUYEeCcKHe  METOAbI
u3ydyeHus odBomouuu. llepexogHbsie ¢GopMbl U (UIOTEHETUYECKHE  PSAIBI
OpraHU3MOB.

buoreorpaduueckre Metoasl u3ydeHus sBoironuu. CpaBHeHHe (iopsl u
dayHbl MaTEpUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emun. Bunibi-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(HOIOTHUECKHE METOMbl M3YUYEHUS
ABOMIONMH. ['eHeTHYecKrue MEXaHU3Mbl SBOJIONMM OHTOT€HE3a U TIOSIBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. [ OMOJIOTMYHBIE W  aHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opranbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe M  MaTeMaTUYeCKHUE  METOJbl  M3Y4YCHHUS  SBOJIOLIMH.
I'omonoruunsie reHbl. COBpeMEHHBIE METO/ABI MOCTPOCHUS (PUIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U DBOJIIOLIUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuia) dBONIONUU. [Ipunyun cmenvl QyHKYUi.
HeobOpatumocTs »Bomtonuu. AnantuBHas panuanus. HepaBHOMEpPHOCTbH TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. ['ekkenb.

Tabmuipl U cxembl: «DWIOTEHETUUECKUN P JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creromedanbr»y,  «Punnoduts»y,  «CeMeHHbIC
NarnopoTHUKNY, «buoreorpadguueckue 30HBI 3emium», «/lpelid KOHTHHEHTOBY,
«Penmukthl»y, «HauanpHble cTaguu 5SMOPUOHATBLHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTHYHBIE OpraHbl», «PyaIuMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HaOOpbl YeJOBeKa U IIUMMaH3e», «[JaBHbBIE
HaIPaBJICHUS 3BOTOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJTIOLIUN.

OO6opynoBaHue: KOJJIEKIIUU, TepOapuu, MYJSDKH HCKOMAEMbIX OCTAaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxxaenne U pasBuTHE )KU3HHU HA 3emuie

Hayunbple THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHe3 u
naHcrepMusi. /JJoHaydHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEAlMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIPOBEpPKEHUE onbiTamu .
Penu, JI. Cnianmnannanu, JI. ITactepa. [IpouncxoxaeHne >Ku3HU U aCTPOOUOIIOTHS.

OcHOBHbIE JTanbl HEOPraHUYECKOU 3BOJIIOLIUY. [InaneTapHas
(reosioruyeckasi) H2BOJIOIHUA. XHUMHUYECKas OdBOJIOIMUA. AOHWOTeHHBIM CHHTE3
opraHuyeckux BemecTts U3 Heopranudeckux. Omeir C. Mwumepa u I'. HOpu.
OO6pazoBanne monuMepoB u3 MoHoMepoB. KoamepBatHas rumoteza A. 1.
Omnapwuna, Tunote3a nepBuaHoro Oynpona JIk. XomnaeitHa, TeHETUYECKAst THIIOTE3a
I'. Ménnepa. Pubosumer (T. Yex) m rumoresa «vmupa PHK» V. T'mnGepra.
dopmupoBaHre MEMOPAH ¥ BOSHUKHOBEHUE MPOTOKIICTKH.

Uctopuss 3emnm u Metoapl e€ u3yuyeHus. Vckomaemble OpraHUYEcKUe
octaTku. ['eoxpoHomoruss u e¢ Metoiabl. OTHOcUTEIbHAss W a0COJIOTHAS
reoXpoHoJiorusi. ['eoXpoHooruuecKas mKana: 30Hbl, 3pbl, IEPUOJIbI, FTTOXH.



Havanenuble 3Tamnsl opraHuyeckor 3Bosronuu. llosBieHne u 3BOIOLUSA
NEPBBIX KIETOK. DBOMIONUS MeTa0onn3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIJICHKH KaK aHajor MEepBbIX Ha 3emiie COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI U DyKapuOTHI.

[Ipoucxoxenue 3ykapuoT (CUMOUOreHes3). JBOIIOLUOHHOE TPOUCXOKIECHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOLMUA BbICIIUX pacTeHud. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacrenud Ha cymy. llosBiieHHMe CHOpPOBBIX pPacTeHUd U
3aBoeBaHHEe HUMHU cymu. CeMmMeHHble pacTeHus. [IpoHCXOXkIeHUE LBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tallbl 3BOJIIOIUHU KMBOTHOIO MHpa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHackas dayna. KemOpuiickuil B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TUIOB. IlepBbie XOp/OBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIIOIUSA MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentuiauil. [IporcxoxaeHne MIEKOMUTAOMINX |
ntul. [Ipunnun ximtodeBoro apomopdosa. OcBoeHue O€CMO3BOHOYHBIMH U
MO3BOHOYHBIMU >KMBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emMie MO ’paM U MEPHOJAaM: apXeu, MpOoTepo30H,
najgeo30i, Me3030M, KkaWHO30M. OOmas  XapakTepucTUKa KiIUMara U
reoJIOTMYeCKUX TmporeccoB. [losiBeHre M paclBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero ycaoBuUs U BIUSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHSI — 3KOJIOTHYECKHE KPU3UCHI Mpouutoro. I[IpuyuHel u
CJIEACTBUSI MAacCOBbIX BbIMUpaHHUl. COBPEMEHHBIN AKOJOTHYECKUU KPHU3HC, E€ro
ocobennoctu. [IpobGrema coxpanenus: 6nopazHooOpasusi Ha 3emIe.

CoBpemeHHasi cucTeMa OpraHu4eckoro Mupa. [lpuHnunel kiaccudukamu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPraHU3MOB.

JdeMoHCTpamuun

IToptpetsr: ®@. Penu, JI. Cnasuannanu, JI. Ilactep, . 1. Meunukos, A. N.
Omnapumn, [Ix. Xonneiin, I'. Memnep, C. Munnep, I'. FOpu.

Tabmumpe! u cxembl: «Cxema onbiTa . Penny, «Cxema ombita JI. ITactepa mo
M3YUYEHUIO caMo3apoxkIeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. IOpu»,
«JTanpl  HEOPraHWYECKOW  HBodOLMHN»,  «['€oXpoHOJIIOrMYecKas  IIKaiay,
«HayvanbHble 3Tanbl OpraHUYECKOM 3BOMIOIUNY, «Cxema o0pa3oBaHUsl FYKapUOT
nyTéM cuMmbnoreHesa», «Cuctema XuBOM Tpupoab», «CTpoeHUE BHUPYCAY,
«Apomopdo3sl  pactenmity, «PuHHOGUTEY, «OTHOKIETOUYHBIE BOJOPOCIH,
«MHOroknerounsle Bogopociam», «Mxwm», «llanmopotHukm», «l ol0OCEMEHHBIE
pacteHusi», «OpraHbl IIBETKOBBIX pacTeHHi», «(Cxema pa3BUTUSL >KUBOTHOTO
Mupa», «Apomopdo3bsl KUBOTHBIX», «lIpocTeitmmey, «KuilleuHOMOIOCTHBIEY,
«IInockue 4EepBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lltune», «Miekonuraromme», «Pa3BuTue XKuU3HU B
apXeuckou spey, «Pa3ButHe KU3HU B MPOTEPO3OMCKON dpey, «Pa3Burue KU3HU B
MAJIE030UCKOU dpe», «Pa3zBuTHe )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaltHO30MCKOM 3pe», «COBPEMEHHAs CUCTEMa OPTaHUYECKOTO MUPay.

O6GopynoBaHue: rTepOapuu pPacTeHHM pa3IUYHBIX OTIEIOB, KOJUICKIIMHU
HACEKOMBIX, BJIAXKHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUH
WTJIOKOXKHUX, CKENEThl MO3BOHOYHBIX JKMBOTHBIX, Yydela MTUL U 3BEPEH,
KOJUICKIIUM OKAaMEHEJIOCTEH, TOJIE3HBIX HMCKOMAEMbIX, MYJISIKH OPTraHUYECKUX
OCTaTKOB OPTraHU3MOB.

BupryaabHasa JaboparopHass padora «MonaenupoBaHUE  OIBITOB
Munnepa—tOpu no u3ydeHuto aOMOreHHOT0 CUHTE3a OPTaHUYECKUX COSTUHEHHN B
nepBUYHON aTMochepey.

JlaboparopHass pabora «/3yueHne M ONUCAHUE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «/3ydeHue OCOOCHHOCTEH CTPOCHUSI PACTCHHUI
Pa3HBIX OTJIEJIOBY.

IIpakTnyeckas padora «M3yueHre oCOOCHHOCTEH CTPOCHHS MO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. IIpouncxoxkaeHue 4ejI0BeKa — aHTPONOTeHe3

Pa3znensl v 3a1aun aHTpONOJIOrMU. MEeTOIbl aHTPOTIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O IMPOUCXOXKACHUU 4YeloBeKa. PenuruosHeie
B033peHUsl. COBPEMEHHBIE HAYYHBIE TEOPUU.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, (bU3M0JIOT0-0MOXUMHUUYECKHE,
noBefeHyeckre. OTINYMS YeIoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAJIBbHOU
CUCTEMBI.

JBrxyiue cuibl ((akTopbl) aHTPOTIOTEHE3a: OMOJIOTHYECKUE, COIHANIbHBIE.
CooTHorieHre OMOTOTHYECKUX B COIUATBHBIX ()aKTOPOB B AaHTPOTIOTEHE3E.

OcHOBHBIE CTaUM aHTpOINOreHe3a. PaHHWE ueIoBEeKOOOpa3HbIE OOE3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE TTOHTHUIBI — O0IIKE MPEAKU YEIOBEKOOOPa3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEJKHU Jtojieid. YenoBeK yMelnblid, IEpBbIe
M3TOTOBJIEHUS OPYIHMM TpyAa. UenoBeK NpsMOXOASIIMA W NEPBBIA BBIXOJ JIOACH
3a mpenenbl  Adpuku. YemoBek  reimenvOeprckuii  —  OOmMIA  MIPEIOK
HEAHJEPTAIBCKOI0 YEJIOBEKA M YEJIOBEKa Pa3yMHOTrO. YeloBeK HEaHAEPTaIbCKUU
KaK BHUJ JIOJEH XOJIOJHOTO KiaumaTa. YeaoBEeK pa3syMHbIM COBPEMEHHOI'O THIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTHMHEHTOB 3a mpeaenamu Adpuku.
[TaseoreneTnka u NaJseoOreHOMHUKA.



DBOJNIOLMSA COBPEMEHHOr0 4esnoBeka. EcTecTBeHHbIM OTOOp B MOMYJIALMSAX
yesoBeka. MyTalnuMoHHBIM mpouecc ¥ noauMop@usM. IlonmynsiiiMoHHbIE BOJHBI,
npeiid reHoB, murparus U «3PEGeKT ocHOBATENs» B MOIMYJSLUSIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHatue o pace. boisbmme pachel: e€BponeouaHas
(eBpasmiickasi),  aBCTpajio-HETpouJHAas  (dKBaTOpUalbHAs),  MOHTOJIOUHAS
(a3maTcko-amepuKaHcKkas). Bpems um myTu pacceieHus 4YelloBeKa IO IUJIaHEeTe.
EnuncTtBo  dyenoBeuecknx pac. HayuyHad  HECOCTOSATENBHOCTH  pacu3Mma.
[IprcnocoONEeHHOCTh YeNoBEKa K pa3HbIM YCIOBUSAM OKPYXKAIOIIEH CpeJbl.
Bnusinue reorpaduueckoit cpeasl M apedida reHoB Ha Mopdoioruio  u
(U3HOIOTHIO YEeTOBEKa.

MexauciuuruiiHapaele  MeToAsl B (usmueckol  (OMOIOrMYECKOM)
AHTPOIIOJIOTHM.  OBOJIOLUMOHHAS ~ @HTPOINOJOTHS UM MaJCOAHTPONOJIOTUs
YEJIOBEUYECKUX NOMYJIANUi. bruoconuanbHble UCCIAENOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanue K03BOTIONUHA OMOJIOTMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuuel u cxeMbl: «MeTobl AHTPOMOIOTUMNY, «[ 0JTOBHOM MO3T YETOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeleT dYeloBeKa M CKeJleT IIHMITaH3e,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CHIIBI AHTPONIOTEHE3a», « DBOJIIOLUOHHOE
IpEBO  4YeJoBEKa», «ABcTpajonuTek», «UYenoBek  ymenslity, «Yenosek
npAMOXOIAIINIY, «JleHncoBckuii uenoBek» «Heanaepranbiiply, «KpoMaHbOHLIBIY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUU YETOBEKA», «Packl uemoBeKay.

O6GopynoBaHue: MYJSDKH — OKaMEHEJIOCTEH, TPEeIMETOB MaTepuaIbHOMN
KyJIbTYphl ~TPENKOB 4YeJNOBeKa, penpoaykiuu (pororpadum) KapTUH C
MU]OJOTHYECKUMH M OHOJCHCKUMH CIOKETaMHM TIPOUCXOXKICHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOIMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJIENb
yeperna 4YeJOBEKa W Yeperna IIMMIIAaH3€, MOJENIb KHUCTH 4YeJIOBE€Ka U KHUCTH
IIMMIIaH3€, MOJEINIA TOpCa MPEAKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne OCOOCHHOCTEH CTPOCHHUS CKeJeTa
YeJIOBEKA, CBSA3aHHBIX C IPSIMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHue sKOJIOTHUECKUX adanTaluid YEIT0OBEKa.

Tema 6. DJxonorusi — Hayka 0 B3aMMOOTHOILIEHUSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM C OKpPYKalolel cpenoi

3apoxaeHue U pa3BUTHE dKojoruu B Tpynax A. I'ymOonsara, K. @. Pyinbe,
H. A. CesepiioBa, O. I'ekkensi, A. Tencnu, B. H. CykaueBa. Pa3gensl u 3amauu
sKosoruM. CBsI3b SKOJIOTMH C IPYTUMU HayKaMH.



Mertonbl 3konoruu. [loneBble HaOMOAEHUS. DKCIEPUMEHTHI B SKOJOTHHU:
NpUpOAHBIE W JlabopaTtopHble. MojenupoBaHue B 3KOJOTUA. MOHHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TT100AIbHBIM.

3Ha4eHUE OKOJOTMYECKMX 3HAHUW JUIA  YEJIOBEKa. ODKOJIOTUYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M 4enoBedecTBa ¢ Npuponod. dopmupoBaHue
AKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJOTHUECKON IPAMOTHOCTH HACEIECHUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onpar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaues.

Tabnuupl u cxeMmsbl: «Pa3nensl skoiaorun», «MeToabl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEH CPEAbD».

JlaGoparopHas pabora «3yuenue METO/JIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH ux aeuctus. Knaccudukanus
HKOJIOTHYECKUX (DaKTOPOB: aOUOTHYECKUE, OMOTHUECKHE, aHTpornorenusie. O01me
3aKOHOMEPHOCTH AEHCTBUSl dKojoruueckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopel. CBeT Kak »dKojormdyeckuit Qakrop. J[elicTtBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKHE TPYIIIbI
pacTeHHl M JKMBOTHBIX [0 OTHOWICHWIO K cBeTy. CHrHaibHas poOJib CBETA.
DoTonepuoan3M.

Temmneparypa kak skosiorudeckwii (akrop. JledicTBue TemIepaTypsl Ha
opraHu3mbl. [ToMKHUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxosormdeckuit ¢akrtop. IIpucrocobiienus pacTeHUN K
noJiiep>kaHuio BogHoro Oananca. Knmaccudukanus pacTeHH MO OTHOIICHUIO K
Bojzie. [Ipucrnoco6nenns KUBOTHBIX K MN3BMEHEHUIO BOAHOTO PEKUMA.

Cpenpl oOWTaHUS OpPTraHW3MOB: BOJHAs, HA3€MHO-BO3MAYIITHAs, MOYBEHHAs,
ryOWMHHAasT ~ TMOATIOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKHE
0ocoOeHHOCTH cpen obuTaHus opraHu3MoB. [IpucmocoOneHuss OpraHu3sMoB K
KU3HU B Pa3HbIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pPUTMBL. CyTOuYHBIE U
roJWYHbIe PUTMBL. [IpHCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH KU3HU.

XKuznennole Qopmer opranm3moB. [loHsiTHe 0 JKH3HEHHOW opme.
XKusznenusie (OpMbI paCTeHU: AEPEBbs, KyCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THAPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhl. Buner  Ouotmyeckux B3aUMOJICUCTBUM:
KOHKYPEHIIUS, XUIHUYECTBO, cuMON03 u ero ¢opmel. [lapazutusm, koonepaius,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxieOHu4ecTBo). HeTpoduueckue
B3auMoOJiecTBUsL  (Tommyeckue, (Qopuueckue, (adbpuueckue). 3HAUCHHE
OMOTHYECKUX B3aUMOJICUCTBUU JJIsI CYILIECTBOBAHUS OpPraHW3MOB B cpelie
obutanus. [IpuHIUI KOHKYPEHTHOTO UCKIIOUCHHUS.

JdemMoHcTpanumn

Tabmumel U cxembl: «Jkonoruueckue ¢GaxkTopbe», «CBETOBON CHEKTPY,
«IKOJIOTUYECKUE TPYIIIBI JKUBOTHBIX MO OTHOIICHUIO K CBETY», « TerIoKpOBHbBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «Dusznonsoruueckue ajantaiuu
KUBOTHBIX», «Cpeabl OOUTaHHS OpPraHu3MoBy», «buojoruueckue pUTMBDY,
«Kuznennsie  Qopmbl  pacteHuit», <«KuzHeHHbIE  (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEeMa XBOMHOro jecay, «llenu
nuTaHusy, «XunHudectBo», «llapasutuzm», «KoHkypeHmus», «CumMOno3y,
«KommeHncanuzmy.

O6GopynoBaHnue: repOapuu pacTeHUW M IKUBOTHBIX, IMPHUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX OKOJOTHYECKUX (PAKTOPOB, TepOapuul CBETONIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOCIVBbIE KOMHATHBIE pacTeHUs, repOapuu U KOJUJIEKIIMH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBLIX pAaCTEHUM, dydesia MTHUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIMXCA K rurpoduraMm, kcepoduram, me3oputaM, KOMHATHBIE
pacTeHHs] JaHHBIX TPYII, KOJJICKIUH >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repOapu M KOJUICKIIMM pACTEHUW W JKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW JKWU3HH, repdapuud u
KOJUIGKIIMM PACTEHUN M >KUBOTHBIX PA3IUYHBIX KXU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBHSIX.

JlabopaTopHass pabGora «BBIBICHHE MPUCIIOCOOJICHUH OPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTopHass pabGora «BBIBICHHE MPUCIIOCOOJICHUH OPraHU3MOB K
BIIMSHUIO TEMIEPATYPHI».

JlabopaTtopHass pabora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxoyorusi BUAOB U MOMYJISIIIHA

DKOJIOTUYECKHE XapaKTEePUCTUKHU O INAIE1112078 [onynsiius Kak
Oounonornyeckas cucrema. Poinb HEOTHOPOAHOCTH cpefbl, HU3NIECKUX O0aphepoB U
0COOEHHOCTEW OMOJOTUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPbI
nonyJsiiiuii. OCHOBHBIE MOKa3aTeNU MOMYJISUUNA: YUCIEHHOCTh, IJIOTHOCTD,



BO3pacTHasi M TIOJOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMI POCTA,
CMEPTHOCThH, MUTPALTUSL.

DKOJIOTHYECKasi CTPyKTypa nonyssiuuu. OLieHKa YHCICHHOCTH MOMYJISILNH.
JIlnvHamMuyKa TONMYJSILUMU U €€ PEryyisiiuusa. bUOTHYECKHI TMOTEHIMA MOIMYJISLUY.
MoaenupoBaHue TMHAMHUKA TONYJSIUUU. KpuBble pocTa YMCIEHHOCTH TOMYJISLINY.
KpuBbie BbDKMBaHMS. Perynsiiuss 4YUCICHHOCTH MOMYJISUUNA: poib (PaKToOpoB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATETUU BUAOB (T- U
K-ctparerun).

[Tonsitue 00 skosoruueckod Huie Buja. Mectoobutanue. MHoromepHas
MoJzieNb 3Kosorndeckon Humu Jx.M. XartunHcoHa. Pa3sMepnl 3KOJIOTrMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bua kak cucrema nonynsiuuii. Apeanbl BUIOB. Buabl U HMX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHUS W MUTpalMil >KUBOTHBIX. buonorndeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: Jx. WM. XaT4uHCOH.

Tabmumbel W cxXeMbl: «DKOJIOTUYECKHE XapPaKTEPUCTUKUA  TOMYJISIIHI,
«IIpocTpancTBeHHass  CTpyKTypa mHomyJsiuuu», «Bo3pacTHeie  mHpamMubl
nonynsuuny, «CKOPOCTh  3acCelICHUsT TOBEPXHOCTH 3eMJIM  Pa3JIUYHBIMU
opranuzMamMu», «Mogeib s3konorndeckor Hummu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTCHUH, KOJUICKIIUN KUBOTHBIX.

JlabopaTtopHass  padora  «lIpucrmocobneHuss ceMsH  pacTeHUH K
pacCesCHUIO.

Tema 9. Dkos10rust co000IECTB. IKOJTOrHUYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsizu Mexmy
opraHu3MaMHu B OMOIICHO3E.

Oxocucrema kak otkpeiTas cucteMa (A. JIx. Tencnau). DyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: IPOIYICHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHH. Tpodwuueckne menu u cetn. AOHOTHUECKHE OJOKH
skocucteM. [1ouBBI U Wbl B 3KOCcUCcTEMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUHU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeJM JKOCHUCTEMBl.  buomacca ©U  TPOAYKIHUA.
DKOJOTUYECKUE TUPAMUIbI YKCE, OMOMACChI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpodhuueckue nepecmpotiku. Daykmyayuu.
HampaBiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIecCuHu. llepBUuHBIC H
BTOPUYHBIC CYKIIECCHM W WX TMPUYUHBL. AHTPONOTCHHBIC BO3JCUCTBUS Ha
cykueccun. KinnmakcHoe cooOiiectBo. bruopasHooOpasue 1 mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpupoaHbie IKOCUCTEMBL. JKOCUCmEMbL 03€P U peK. DKocucmemvl Mopeu U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, nyCcmbitb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArponeHo3. Paznuums
MEK]Ty aHTPOIOT€HHBIMU U MIPUPOIHBIMU SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI YpOO3KOcUCTEM. ['opojckas
braopa u ¢dayna. CunHanTpomnuzaiusi ropojickoil ¢dayHbel. buomorudeckoe u
XO3SIICTBEHHOE 3HaYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
akocuctemax. Ponb kackadnoco 3ghghexkma u 6u006-30upPuxamopos (Kinouesvix
6U008) 6 yHKYUoHUposanuu sxocucmem. llepeHOC SHEPrurM U BEHIECTB MEXAY
CMEXHBIMU SKOCUCTEMaMH. Y CTOWUHMBOCTh OPTraHW3MOB, MOMYJISIUN U YKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX U aHTPONIOTEHHBIX BO3ICHCTBHIA.

Mexanusmul 8030eticmeus 3aepASHEHUU pPA3HbIX Mmunos Ha
CyOOP2aHUBMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  9KOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B8030€LCMEUSL.
MeTo0JI0rus MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JdemoHcTpanumn

[optper: A. JIx. Tencnu.

Tabmuupt u  cxembl:  «CTpykTypa  OHWOILIEHO3a»,  «DKOCHUCTEMa
MIUPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMa XBOWHOTO Jecay, «DyHKIIMOHATbHbBIE
IpyHIbl OPraHu3MOB B 3KOcHCTeMe», «KpyroBopoT BeHIECTB B HKOCHUCTEMEY,
«llenu muTanus (mactOUIHAS, NETPUTHASN)», «IKOJIOTHUYECKAs TUPAMUIA YUCEID,
«IKoyoruyecKas nupamusa OMomacchl», «IKOJIOTHUECKass MUpamMuaa SHEPrUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHUE jieca mocie
nokapay, «JKocucTemMa o3epa», «ArporeHos», «KpyroBopoT BemecTB M MOTOK
SHEPTUU B arporeHo3e», «[Ipumepsl ypoosKocucTem.

O6opynoBanue: repbapun pacTeHUH, KOJUICKIIUU HACEKOMBIX, Uydelia MTUIl U
3Bepeid, repOdapuu KylIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
AKOCHUCTEMBL.

IIpakTnueckas padora «/3yueHue u onucanue ypOO3KOCHUCTEMBIY.

JlaGopaTtopHas padora «M3yueHue pazHOOOpazusi MEITKHX TMOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX IKOCHUCTEMAX).

JKCKypcusi «DKCKypCUs B TUIUYHBIN OuoreoneHo3 (B nyopaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJbHBIN MU MONMEHHBIN JyT, 03€p0, OOJIOTO)».

IKCKypcusi «DKCKYpPCUs B arpodKOCUCTEMY (Ha MOJI€ WK B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riaod6aabHas IKOCHCTEMA

buocdepa — obmennanerapras 00o0si0uka 3eMIIH, TJ€ CYIIECTBYET WU
cylllecTBOBaja kU3Hb. Pa3zBuTHe npencrasieHuit o ouocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6xactu duocdeps u e¢ cocras. XKupoe
BEILIECTBO OMOC(hEephl U ero (PyHKIMH.

3aKOHOMEPHOCTH cyllecTBoBaHUs Ouocheprl. OcobeHHoctu O6uochepsl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocgepe. KpyroBopotsl
BEIIECTB U OMOTreoXuMHUYecKre LUKIbI (yriepoaa, a3oTa). PATMUYHOCTE sIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonarue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHbIE JIeCa, CMEUIaHHBIE U IIMPOKOJIMCTBEHHBIE JIeCa, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOphs. KinuMar, paCTUTENbHBIA U KUBOTHBIM
MUp OMOMOB CYUIH.

Crpykrypa 1 QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINAIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpets: B. 1. Bepnaackuii, 3. 3rocc.

Tabnuuel u cxemsl: «l'eocthepsr 3emnn», «KpyroBopoT azora B MpHUPOIE»,
«KpyroBopot yriepoga B mnpupone», «KpyroBopoT KHCIOpOJa B TNPUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymmny, «Kinmartuueckue
nosica 3emamy», «Tynapay, «Taitra», «Cmemannsiii gec», «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBannay, «IlycTeiaa», « Tponuyueckuii necy.

Oo6opynoBanue: repObapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpy:Kawias cpeaa

DKOJIOTUYECKUE KpHU3UChl M MX NpUYMHBL. Bo3nelcTBue uyenoBeka Ha
ouocepy. 3arpsizHeHHEe BO3IYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue
BogHON cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenune mouBsl. OxpaHa
MIOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIbHBIA U KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO M XWUBOTHOrO Mupa. OCHOBHBIE NPUHIIUIBI OXPAHBI MPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansiemblie npupoanbie Tepputopun (OOIIT).
Boranndeckue caibl U 300JI0TMYECKHE TAPKU.

OCHOBHbIE TPUHUUIIBI YCTOMYMBOIO PAa3BUTHUS YEIIOBEUECTBA M IMPUPOJIBI.
PanponansHOE  NpPUPONONOJIB30BAHUE U COXpPAaHEHUE  OMOJOTHMYECKOIO
pazHooOpasus 3emiu. OOmmeE 3aKOHOMEPHOCTH TJIOOQIBHBIX 3KOJIOTHUYCCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €TO BEPOATHBIC MOCIEACTBHSL.

Pa3BuTHe METOJOB MOHUTOPHMHTA pAa3BUTHS OIMACHBIX TEXHOTECHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepeeaioujeil u
KOHKYPEeHmocnocoonou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcuwi.
Hayuonanonuvie ungopmayuonuvie cucmemsl, obecneuusarowjue O00CmMyn K
ungopmayuu no cocmosaHUIO 0moenbHblx 6udos u sxocucmem. OcHOBbI



IKopeabunumayuy dKocucmem U cnocob6os 00pvbObl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemMHvIX IKOCUCTIEM.

JdemoHcTpanuun

Tabmuupr u  cxemsl:  «3arps3HeHuEe  atMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arps3HeHue 1nouBbl», «llapHuxoBelii  3pdexT», «Ocobo
OXpaHsieMble PUPOJHBbIE TEPPUTOPUNY», «MoOeNn ynpaBIsieMOro MUpay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX PAaCTeHHM W JKUBOTHBIX KpacHoi
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH pernoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucsl TMPOrpaMM cpeaHero oOiiero o00pa3oBaHUS: JIMYHOCTHBIC,
METanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PEe3yJIbTaTOB OCBOCHHUS MPOrpPaMMBbl IO OMOJIOTUH
BBIZICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHWE O0YYaIOIMMUCS POCCUNCKON
IPAKIAHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTUIO, CAMOCTOSITEIIBHOCTH
U CaMOONPEACNICHUIO, Haluuue momueayuu K OOY4EHHUIO  OHOJIOTHH,
yejieHanpasienHoe pazsumue BHYTPEHHHUX YOEXIEHUW JIMYHOCTHU Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUUYECKUX TPAAMUIUN Pa3BUTUS OHOJIOTMYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIONTUXCSl PYKOBOJCTBOBATHCS B CBOCH
JESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TIPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH JKMU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JOCTUTAKOTCS
B EIUMHCTBE Y4YEOHOM H BOCTHUTATEIBHOW JACATEILHOCTH B COOTBETCTBUH C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMU B OOINECTBE MPaBWJIAMU W HOPMaMu
MOBEJIEHUS W CHOCOOCTBYIOT TMpOIECCaM CaMOIMO3HAHUS, CaMOBOCIMTAHHUS M
CaMOpa3BUTHS, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TPyJla U CTaplieMy MMOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCEPE)KHOTO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO |
TpaJIuIYsIM MHOTOHAaIIMOHAIILHOrO Hapoaa Poccuiickon ®enepaunu, Opupoac u
OKPY’KAIOIIEH CpeLe.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHUS YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYAOIIUXCSI PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH MMO3WUIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTHBHBIX BHYTPEHHHX  YOCXKICHHI, COOTBETCTBYIOIIHNX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOILIECCE peaM3allid OCHOBHBIX HAINpPaBICHUIN
BOCIIUTATENIbHOM JI€SITENILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCcKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIINH 00YUYAOMIErocs] KaK aKTUBHOTO H
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX TIpaB U OO0S3aHHOCTEH, YBaKEHHE
3aKOHA U MPaBOMOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH IIPU  CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHUHM YUYEOHBIX M MO3HABATENIBHBIX 3a/a4, BBIMOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €¢;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COITMATIbHBIM TOJI0KECHHUEM

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOIECCE COBMECTHOI'O BBITIOJIHEHUS
y4eOHBIX, T[IO03HABATEIBHBIX U MCCIEAOBATEIBCKUX 33/1ad, YBaXUTEIHLHOTO
OTHOIIIGHHUSI K MHEHHUIO OIMOHEHTOB MNpPH OOCYXJACHUU CIIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJOHTECPCKOM JIEATEIHHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUHCKOU IrPaXIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHS K CBOEMY HapOAy, UYYBCTBAa OTBETCTBEHHOCTH IEpej
Ponunoii, ropmoctu 3a cBOM Kpad, CBOXO PoOauHy, CBOW $S3BIK M KYJBTYpY,
MPOIIIOE W HACTOSAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHHUE K MPUPOJHOMY HACJIEIUIO Y MTAMATHUKAM MPUPOJIBI,
IOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCUHUCKUX YUYCHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTHHM, TOHUMAHUS 3HAYCHUS OWOJOTMM B TO3HAHWU 3aKOHOB
IPUPOIBI, B KU3HH YeJIOBEKa M COBPEMEHHOTO O0IIECTBa;

ujeiiHas yOeXJICHHOCTh, TOTOBHOCTh K CIyKeHHIO W 3ammuTe OTedecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHUE JYXOBHBIX [IECHHOCTEW POCCUMCKOTO HAPOIa;

c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CITOCOOHOCTh OIICHHMBATh CHUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAaHHUE JUYHOT'O BKJIa/Ia B IOCTPOCHHE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POAUTEIISIM, CO3JAHHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATUA LEHHOCTEH CEMEWHOM KHU3HM B COOTBETCTBHU C
TpaIuiusIMHi HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS

ACTETHUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETHUKY ObITAa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIICHUH;

MMOHUMAaHUE SMOITMOHAIBHOTO BO3JICUCTBHUS KUBOM MPUPOILI M €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTUYHOCTH;

5) ¢usnyeckoro BocnuTaHHA, GOPMHUPOBAHHMS KYJIbTYPbI 310POBbsI H
IMOIMOHATBLHOTO 0J1ATOTOIy M

NOHUMAHUE U peanu3alus 3J0pOBOTO W 0Oe3omacHOro olpasza KU3HU
(3mopoBoe  mUTaHUE, COOJIIOJICHME TUTMEHUYECKUX TpaBUI U HOPM,
cOaTaHCUPOBAHHBIN pEXUM 3aHATUM UM OTIbIXa, peryysipHas Qusnueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEeHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPAaBUJI HWHIUBUAYATBHOTO U  KOJUJIEKTUBHOIO
0€301acCHOT0 MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3J0POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYpPEHUS);

6) TPy/10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHME IIEHHOCTH MAacTepCTBa, TPYyA0Jto0ue;
TOTOBHOCTh K aKTUBHOM JCSATEILHOCTH TEXHOJOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO

BBITIOJIHSITh TAKYIO JICSTEIbHOCTD;

UHTEpPEC K pa3nuHbIM cepam mpodeccuoHanbHON AEATEILHOCTH, YMEHHUE
COBEpIIaTh OCO3HAaHHBIM BBIOOp Oymymielt mnpodeccun U peanru30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO U CamM0OOpa3oBaHUIO Ha
POTSHKEHUHU BCEH JKHM3HU,

7) 3KO0JIOrH4€CKOr0 BOCIIUTAHNS :

AKOJIOTMYECKH IIeJIecO000pa3HOe OTHOIICHHWE K MPUPOJIC KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS DKOJOTHYECKOW KYJIBTYpHl: IMPUOOPETECHHE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB W OIEHKHM WX BO3MOXKHBIX IIOCJICACTBUN IS
OKPY’KAIOIIEH CPEBI;

OCO3HaHHE TJI00aJBPHOTO XapaKTepa JIKOJIOTHYECKHUX MpoOJieM W TMyTel uX
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh TMPUOOpETaeMble TPU HU3YYCHHH OMOJIOTUU
3HaHWSI W YMEHUS TpU perieHuH MpoOJieM, CBSI3aHHBIX C PaIMOHATLHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOACHNE  TMpaBWUI  TOBEIAEHUS B MPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHHWE pPAaBHOBECHS B SKOCHUCTEMax, OXpaHy BHJOB,
aKocHuCcTEeM, Orocdepsl);

AKTUBHOE HENPHUITHE JICMCTBUM, MNPUHOCIIIUX Bped  OKPYKAIOIICH
MPUPOJIHOM cpejie, YMEHHE MPOTHO3UPOBATh HEOJArOMpPHUSITHBIE SKOJOTHYECKUE
MOCJIC/ICTBUS MPEANPUHIMACMBIX JCHUCTBUHN U MIPEIOTBPAIIATH HX;



HaJMYHUe PA3BUTOTO DKOJIOTHYECKOTO MBIIMIICHUS, SKOJIOTUIECKON KYIBTYPHI,
OTIBITa JEeSATETLHOCTH AKOJIOTHIECKOMH HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIbHON, KOMMYHHUKATUBHON M COIMAIIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MMPAKTHUECKON NESITEIBHOCTH dKOJOTHUUECKON
HaIPaBJICHHOCTH;

8) HEeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCTH MHMPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTE
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W YHUTATEIBCKOH KYJBTYPHI KaK CpeCTBa
B3aMMO/ICHCTBHS MKy JIFOJIbBMH M TIO3HAHUS MUPA;

NOHUMaHHUE crenupuKu OHOJIOTMM KaK HayKd, OCO3HaHUs e¢ pOoju B
(GOpMHUpPOBAaHUYN PANMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUH IIEJIOCTHOTO
NpEJICTaBlICHUsT 00 OKpY)KaroIleM MHpE Kak O SAMHCTBE NMPUPOJBI, YeIOBEKa U
oOmecTBa, B IO3HAHMHM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHUU MpoOieM
COXPaHECHUS IPUPOJTHOTO PABHOBECHS,

yOeKJICHHOCTh B 3HAYMMOCTH OHMOJIOTHH IS COBPEMCHHOW ITUBHJIU3AIIMH:
oOecIieyeHUs: HOBOT'O YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIIEKTHBHBIX
OMOTEXHOJIOTUM,  CIOCOOHBIX  pelIaTh pPEecypcHble  MpPOOJEeMbl  pa3BUTHUSA
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMUMBOMY  pa3BUTHIO,  pallMOHAIHLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX pPEecypcoB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUHM OHOJOTUYECKUX 3HAHUM B IENSIX
MOBBIIIICHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIIBHOW IpaMOTHOCTH OOydJaromuxcs, GopMupyemoit
Py U3y4YeHUU OMOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONb30BaTh TIOJly4aeMble 3HAHUA JUIs aHajuu3a |
OOBSICHEHUS SIBIICHUW OKPYKAIOIIETO MUpPA W MPOUCXOASAIINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAy4YHBIX (AKTOB U
MMEIOIIUXCS JJAHHBIX C IENIbI0 TIOYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OWOJIOTMUECKUE 3HAHUS IS
pemIeHws TPo0JIeM B peaTbHBIX JKU3HEHHBIX CUTYAIUSX;

OCO3HAHHE IIEHHOCTH HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOCKTHYIO U UCCIIE0BATEIBCKYIO ACSITEIIbHOCTh WHANBUTYAIBHO U B TPYIITIC;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHWIO0, K AKTUBHOMY IIOJYyYCHHIO HOBBIX 3HAHMA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOro mpeameta «buonorus»
BKJIIOYAIOT: 3HAYUMbIe s (POPMHUPOBAHUST MHUPOBO33PECHUSI O0YyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKMPEIMETHBIC) OOIIEHAYYHbIE TOHITHS, OTPaKAIOUIUE
IEIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U COEU(UKY METOJOB TMO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, IPOIIecC,
cUCTEeMa, Hay4yHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJeOBaHUe,  HAOJIOJEHUE, U3MEpPEHUE,  HKCIEPUMEHT U Ipyrue);
yHUBEpCaJlbHbIe ydeOHbIe JeiCcTBUs (MO3HABaTeNbHbIE, KOMMYHHKAaTUBHBIC,

PETYISITUBHBIE), oOecreunBaroIme dbopmupoBaHue GyHKIMOHAIBHOU
IPaMOTHOCTH UM  COUMAJIbHOW KOMIETEHUUH OOYydYaloIIMUXCSA; CHOCOOHOCTH
oOyuarommxcs UCMOJIb30BaTh OCBOEHHBIE MEXAUCIUIIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHMS W  YHUBEpPCajbHbIC Y4YcOHBIC JCHCTBUS B
ITI03HABATEJILHOW M COLIMAJIBHOM ITPAKTHUKE.

B pesynbrare wu3ydeHHs OHOJIOTMM Ha YPOBHE CPEIHEr0  OOIIero
oOpazoBanuss y oOyyaromerocss OyayT cOpPMUpPOBaHBI IO3HABATEIIHHBIC
YHUBEPCAJIbHBIC yUeOHBIC JICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC
NENUCTBHS, PETYJIATUBHBIC YHUBEpPCAJbHBIC Yy4ueOHbIE JIEHCTBHUS, COBMECTHAsS
eI TEIIbHOCTb.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUs TOJDKHBI OTPaXKaTh:

OBaanenune YHHBepPCaAJIbHbIMH yueOHbIMH NMO3HABATEJIbLHBIMH
NEeHCTBUSAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOSITEIbHO  (hopMyNIMpoOBaTh W aKTyaJIM3UpPOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOSCHUHM 3HAHWW MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanu3a, cUHTE3a, CpaBHEHHUsI, KilacCH(pUKAIIMN, 0000IIECHHS ), PAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh UX XapaKTepHbIC MPH3HAKH, YCTAaHABINBATH
CBSI3U C IPYTUMH MOHITHSAMH);

OTIPENENIATh IEMNU JACATECIBHOCTH, 3ajlaBas IapaMeTphbl M KPHUTCPUHU HUX
JTOCTH)KCHUS, COOTHOCHTH PE3YJIBTAThI ICITSIIBHOCTH C IIOCTABIICHHBIMH TICIISIMU;

UCITOJTH30BaTh OMOJIOTHYECKHAE MMOHATHS U1l 0OBSICHEHUS (PAKTOB M SBICHUN
YKUBOW IIPUPOJIBIL,

CTPOHUTHh JIOTHUECKHE pacCyXJIeHHs (MHAYKTUBHBIC, JCAyKTHUBHBIC, IIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMaTPUBAEMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICJIbHEIC cpeAacTBa IS IpEeACTaBICHUS
CYIIECTBEHHBIX CBSA3CH M OTHOIICHHWHA B M3y4aeMBIX OHMOJIOTHYSCKUX OOBEKTax, a



TakKe  TPOTUBOPEUMH  pa3HOTO  pOAQ,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palatbiBaTh IJIAH PELICHUS] MPOOJIEMBbl C YYETOM aHajiu3a HUMEIOLIUXCS
MaTepHATBHBIX K HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIIFTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUI eI TCIbHOCTH;

KOOPJWHUPOBATh W  BBHINOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BHUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BHBATh KPEATUBHOE MBIIUICHHUE MTPU PEIICHUN KU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:

BJIQ/ICTh HABBIKAMHU Y4eOHO-HUCCIIEA0BATEIIbCKOW U MMPOCKTHOM JICSITCIIBHOCTH,
HaBBIKAMH  Pa3pelieHHuss MpoOJieM, CIIOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIILHOMY ITOMCKY METOJ/IOB PEIICHUS TPAKTHICCKUX 3a]1a4, IPUMEHCHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BUABI JICATCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HHTEPIpPETAlHH, NPEeoOpa30BaHUI0 M TNPHUMCHCHHIO B YyUYeOHBIX
CUTYaIlUsSX, B TOM YHUCJIC PU CO3JaHUU YUYCOHBIX U COIUATBHBIX TPOCKTOB;

(dbopMHUpOBaATh HAYYHBIH THI MBIIUICHHS, BIaJeTh HAYYHOW TEPMHUHOJIOTHCH,
KITFOYEeBBIMU TIOHATHSAMH U METOJIAMU;

CTaBUTh M (HOpPMYIHpPOBATh COOCTBEHHBIC 3a7adud B 00Opa3oBaTEeIbHON
JESTELHOCTH U )KU3HCHHBIX CUTYAIIUAX;

BBISIBIIATH TIPUYUHHO-CJICJCTBEHHBIC CBSI3M W aKTyaJM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €¢ PpEIICHHs, HaXOJWTh apryMEHTHhI I JO0Ka3aTelhCTBa
CBOMX YTBEP)KIICHUH, 33/1aBaTh MMapaMeTPhl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE€ pEIMICHUS 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPUOOPETECHHBIN OIIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIA TMOUCK TEpPeHOca CPEJCTB U CIOCOOOB
JEeNCTBUS B TPO(ECCHOHATBHYIO CPENY;

YMETh TIEPEHOCUTH 3HAHUS B IO3HABATEIBHYI0 M MPAKTUYECKYIO 00JacTu
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MIPEAMETHBIX 001aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIONNE aTbTEPHATUBHBIC PEIICHMUS.

3) pa6oTa ¢ uHpopmaIueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX WHPOpMAIHH (TEKCTE Y4eOHOTO
MoCcOOMsl, HAYYHO-TIOMYJIAPHOW JUTEpaType, OUOJOTHYECKHX CIIOBApSAX W
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATM3UPOBATh



MH(pOpMAILINIO Pa3TUYHBIX BUJIOB U (OPM MPEJICTABICHUS, KPUTUUECKH OLEHUBATh
€¢ JOCTOBEPHOCTh U HETPOTUBOPEUUBOCTb;

dbopMynHUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJBI MPU TMOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

npuoOpeTaTh OMNBIT HCMOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O HMCIIOJIB30BAHUS PA3TUIHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalIbHYIO  (OpMy  TpeACTaBICHUS
Oouosiornueckoit nHGopMaruu (CxeMbl, TpapuKu, AUarpaMMbl, TaOJIUIIbI, PUCYHKU
" Jpyroe);

UCIIOJIb30BaTh HAY4YHBIH SI3bIK B KauyeCcTBE CpeJACTBa TMpu paboTe ¢
Oouosiornueckoi umHoOpManmeil: TPUMEHSATh XUMUYECKHE, (PU3UYECKUE U
MaTeMaTHYeCKUe 3HAKH W CHUMBOJIBI, (opMyIbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIONIB30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKUE  CPECTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pAaClO3HABaHUA U 3alIUTBl  WH(OpMaImH,
MH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OBiageHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JIeHCTBUSIMH

1) o01menme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHTEIHLHO BBINIOJHEHUS TpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMKA JIPYTUX YYACTHHKOB
JAaJiora Uiv JUCKYCCUH);

pacmo3HaBaTh HEBepOallbHBIE CpEJACTBA OOIIEHUS, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIIHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3TMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJICUCTBHS, TTOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaratb CBOIO TOYKY 3PEHHSI C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1esITeTbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHONW M WHIAWBHUIYaTHHOU
paboThI IPH peNIeHUH OUOIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOICHCTBUS TIPH PEIICHUH YU4EeOHOW 3a/1a4u;

BBIOHMpATh TEMATUKy W METOJbl COBMECTHBIX JEHUCTBHUU C YYETOM OOIIMX
HMHTEPECOB U BO3MOXKHOCTEH Ka)KJI0T0O WieHa KOJUIEKTHBA;



NpUHUMATh UEIW COBMECTHOM  JICSITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATh JCHUCTBUS MO €€ JOCTHUKEHHIO: COCTaBJIATH IUIAaH JIEHCTBHM,
pacupenensaTh poiM € YYETOM MHEHHMM YYaCTHMKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOrO0 YYACTHUKA KOMAaHIbl B
001t pe3yapTaT no pa3padOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHMBAThL WAEU C TMO3UIMHA HOBU3HBI,
OPUTHMHAIBLHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMY PEryJIiTHBHBIMHY 1€ CTBUSIMU

1) camoopraHnu3anusi:

UCIIOJIb30BaTh OMOJIOTMUYECKHE 3HAHMS [UJIsl BBISBICHUS NpodlieM U UX
pelieHns B )KU3HEHHBIX U YU€OHBIX CUTYAITUSX;

BbIOMpAaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHUW IIeJIeBble M CMBICIOBBIE
YCTAHOBKHM B CBOMX JCMCTBUSIX M IMOCTYIKAX MO OTHOILICHUIO K YKUBOW MpPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSITEJIbHO  COCTABJISITH IUIAH  pEIIeHHs MpoOJeMbl C  y4ETOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYAlUsIM;

pacHIMpATh paMKd yueOHOTO MpeIMeTa Ha OCHOBE JHMYHBIX MPEANOYTCHHI;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUN, TMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTENbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIQJICTh  HABBIKAMH  TIO3HABATENHHON  pediekcuu Kak  OCO3HAHUS
COBEpIIAEMBbIX JCUCTBUA W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJbTaTOB U
OCHOBaHWM, WCTOJIb30BaTh MPUEMBI PEIICKCUU IJIST OIEHKH CUTYaIlMH, BbIOOpa
BEPHOI'O pELICHNS;

YyMETh OLICHUBATh PHUCKHM M CBOCBPEMEHHO NPUHHUMATh PEUICHHUS MO HX
CHIDKECHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JpPYTrUX IIPU aHAJIU3€ pPEe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceOs U IPyTrUX:

MPUHUMATh ce0s1, IOHUMasi CBOU HEJJOCTATKHU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JPYTMX @PU aHalIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

IPU3HABATH CBOC MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYroro 4eaoBeKa.

HPEAMETHBIE PE3YJIbTATHI

[IpeaqmeTHble pe3yabTaThl OCBOEHHUS COJIEPKAHUS Y4eOHOTO TMpeaMeTra
«buonoruss» Ha yrIyOJICHHOM YypOBHE OPUEHTHPOBAHBI Ha oOecreueHue
npodpunpbHoro  oOyueHus  oOydarommxcss — Ouonormn. OHM  BKJIIOYAIOT:
crenuduyeckue g OMOJOTHH HAyYHbIC 3HAHMSI, YMEHUS U CIIOCOOBI JEHCTBUH TIO
OCBOCHUIO, UHTEPIIPETAIIMM U TIPEOOPa30BAHUIO 3HAHHM, BUABI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3IUYHBIX YYCOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX cUTyalusx. lIpenMeTHbie pe3ynbTaThl MPEACTaBICHBI IO
rojiaMm U3y4eHHUsI.

[IpenmeTtHble pe3ynbTaThl OcBOoeHUsA yueOHoro mpeamera «buonorusi» B 10
KJlacce IOJMKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHHUM O MECTEe M pOJIM OHOJOTHUH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B
NO3HAHUU  3aKOHOB TPHUPOABI M  PEIIEHWH TMpoOJeM  PaIlMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJIE POCCHUICKUX M 3apyOeKHBIX YUCHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUEe CHUCTEMOH OHOJIOTMYECKHX 3HAHWUW, KOTopas BKIIOYAECT:
OCHOBOIIOJIAralolue OWOJIOTHYECKUE TEPMUHBI M TOHATHS (KU3HB, KIIETKA,
OopraHusM, MeTaboJau3M, TOMEOCTa3, CaMOpPETYJSAIUsi, CaMOBOCIPOU3BEICHUE,
HAaCJIEJICTBEHHOCTh, MU3MEHUYHUBOCTb, POCT M Pa3BUTUE), OUOJOTHMYECKUE TEOPHUH
(xnerounas teopus T. [lIBanna, M. llIneiinena, P. Bupxosa, xpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuenuss (H. WM. BaBuinoBa — 0 neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKACHHUS  KyJbTYPHBIX  PACTCHMI),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHHSI, PACIHICTUICHHSI, YACTOTHI TaMeT,
He3aBUCHUMOro HacienoBanuss [. Menzens, TOMOJIOTMYECKUX PSIOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. . Basuosa), MIPUHLIATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAyYHOrO MO3HAHMS, HCMOJIb3yEeMbIX B
OMOJIOTMYECKHUX UCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAHUE, U3MEPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIICTSATh CYIIECTBEHHBIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApuOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUSI OPTraHOB M CHCTEM
OpPraHOB pAacTEHUll, >XUBOTHBIX, 4YEJIOBEKA, MPOIECCOB IKU3HEACATEIHLHOCTH,
MPOTEKAIONIUX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEIOBEKa, OMOJOTHYECKUX
MPOLIECCOB: 0OMEHa BeUIecTB (MeTabOIM3M), MPEBPAILEHUS dHEPIUH, OpOKEHUs,
aBTOTPO(HOTO U reTepoTPOPHOro TUIMOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, MeW03a, TaMeToreHe3a, IMOpHUOoreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHSA,
pa3MHOXEHUS,  MHIUBUAYAJTbHOTO  DPa3BUTHS  OopraHu3Ma  (OHTOTeHe3a),
B3aMMO/ICHCTBUS T€HOB, TE€TEPO3HUCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOHMJIAaMHU KIETKH U WX
(GYHKIUSAMHA, CTPOCHHEM KJICTOK pa3HBIX TKaHEW M WX QYHKIUIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpPTaHOB Y pACTCHHH, >XUBOTHBIX W YEIOBEKa U WX
GYHKIUAMHA, MEXKIy CHUCTEMaMH OpPraHOB M HMX (QYHKIUSIMH, MEXKIy >STarnamMu
oOMeHa BelIeCTB, dTallaMy KIIETOYHOTO IIMKJIa ¥ KU3HECHHBIX IIUKJIOB OPraHU3MOB,
dTallaMu ASMOPUOHATLHOTO Pa3BHUTHS, TEHOTHIIOM W (DEHOTHNOM, (EHOTHUIIOM H
(dakTopamu cpeapl OOUTaAHUS;

YMEHUE BBISIBIIATH OTIUYHUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KAa3aTEIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOrHYeCcKre 3aa4d, BHIABIATh TPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIEAYEMbIMU OMOJOTUYECKUMHU TPOLIECCAMH U SIBJICHUSIMU, J€JIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUH TMOJTYYEHHBIX PE3YJIbTATOB;

yMEHHE BBITIOTHATh Ja0OpaTOpHbIE W MPAKTHYECKHUE PadOTHI, COOJIIOIATh
paBuia pu padbore ¢ yaeOHBIM 1 JJa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bI, TMPOBEPATh HX OKCHECPUMEHTAIBHBIMU
cpeactBamu, GoOpMyIupys Ledb HCCIENOBaHMs, aHAJIW3UPOBATh IOJyYEHHbIE
PE3YNbTATHI U JENIaTh BEIBOBL;

YMEHHE Yy4YacTBOBAaTh B Yy4eOHO-MCCIIEIOBATENbCKOM paboTe mo OMoJorud,
HKOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e MIKOJBbHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBIATh  TMOJYYCHHBIE  PE3yJNbTaThl HA  YYCHHUECKUX
KOH(EpEeHIHsX;

YMEHHE OLIEHMBAaTh JTUYECKUE AaCMEKThl COBPEMEHHBIX HCCJIEIOBAaHUI B
obrmactu  Ouomormu ¥ MEOUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPABICHHOEC W3MEHEHHE I'€HOMa M CO3[aHUE TPAHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyayiiel mpodeccroHaaIbHOU
JESATENbHOCTH B 00JacTU OMOJIOTMH, MEIMIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOr0 XO034WCTBa, MUIIEBOM MPOMBIILIEHHOCTH, YIIyOJsATh MO3HABATEIbHbIN
MHTEpPEC, HAINIPaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccuu u
MPOJOJDKEHNE OMOJOTMYECKOro 00pa3oBaHMsl B OpPraHM3alUsX CPEIHEro
po¢heCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

[IpeameTHble pe3ynbTaThl OCBO€HUsI yueOHoro mpeameta «buosorus» B 11
K1acce NOTKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTe€ M pOJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpa, B TMO3HAHUM 3aKOHOB MPUPOABI W PEIICHUH DKOJIOTUYECKUX
npo0JieM 4YeloBEeYeCTBa, a TakKe B PEUICHUH BOIPOCOB PAIMOHAIBHOTO
OPUPOJIONONIH30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOILEHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOCKHBIX YUCHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHUH;

YMEHHE BIJIAJIETh CHUCTEMOM OHMOJIOTMYECKUX 3HAHMM, KOTOpas BKIIOYAET
ONpeJeNieHHs] M TOHHMAaHHME CYIIHOCTH OCHOBOIOJATaINX OUOJIOTHYECKUX
TEPMUHOB M TOHATUHA (BHJ, JKOCUCTeMa, Ouocdepa), OMOJOTHYECKUE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAss TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 myTsX W HampaBieHusx sBomtonnu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus Jx. Xapau u B. BaiinGepra,
3apojsimieBoro cxonacrea K. M. bapa), npaBuina (Munmmyma HO. JluOuxa,
AKOJIOTUYECKON MHUpaMUIbl SHEPruM), TUnote3bl (rumore3a «mupa PHK» V.
I'unbepra);

YyMEHUE  BIAQJAETh  OCHOBHBIMH  METOJAMHU  HAy4YHOro  ITO3HAHMS,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, uM3MepeHue, HaONIOJCHHE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUSA H
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIJAECIATh CYIIECTBEHHbIE MPU3HAKUA: BHIOB, OHOI€OLIEHO30B,
AKOCUCTEM U Omochepbl, CTAOMIM3UPYIOMIETO, IBUXKYIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOT O u CUMITATPUUYECKOT O
BUI000pa30BaHUs, BIUSHUS ABMKYIIUX CHJI 9BOJIONUK HA TeHOGOH/T MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOWTaHusl, YepeIOBaHUSI HANPABICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB M OTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBSI3M MEXKAY MpPOLIECCAMU  3BOJIIOIUH,
JIBIKYIIUMU CHUJIAMH aHTPOIOreHe3a, KOMIIOHEHTAMHU Pa3JIUYHBbIX 3KOCUCTEM H
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYMUTENIbHbIE  TNPU3HAKUH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTDh BUIOB K cpelie 00MTaHUsI, A0MOTUUECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBAx,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIWE apTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JIJISl IOKA3aTeIbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPTaHU3MOB U Cpelbl OOUTAaHUS, SAMHCTBA
YEeIIOBEUECKNX pac, HEOOXOJUMOCTH COXpaHEHHs MHOTOOOpa3usi BHIOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUECTBA;

YMEHHE PellaTh OMOJIOTHYECKUE 3aa91, BBISIBIATh TIPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMbIMU OMOJOTHYCCKUMH TPOIIECCAaMU U SBIICHUSMH, JIIaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUH ITOJTYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIMOJHATH JIA0OpATOpPHBICE M MpPaKTHUYECKHe pPaldOTHI, COOIIOAAThH
npaBuiia mpu padoTe ¢ yueOHbIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTaTh THUIIOTE3bI, IMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOpPMYIUPYs IENb HWCCICIOBAHMs, aHAIW3UPOBATH ITOTyYCHHBIC
PE3yJIBTATHI U JCNIaTh BHIBOBL;

yMEHHE YYacTBOBAaTh B y4eOHO-HCCIIENOBATEIbCKON paboTe Mo OuoJIorHw,
DKOJIOTUM W MEJHUIIMHE, NMPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIICSCTB, U
NyOJIMYHO  TPEJACTaBIATh  IOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHYCCKHX
KOH(EepeHITUAX;

yYMEHHE OI[EHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOXKIECHUU KU3HU, YeTIOBEKA
U 4YeJIOBEYECKUX pac, O MPUYMHAX, TOCIEJCTBUSAX M CIOCO0aX MpeIOTBpaIlleHUs
r100aJbHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymied npodeccuoHalIbHOU
JESTENHHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIOIH30BaHUS, MEIUIINHBI,
OMOTEXHOJIOTUM, TICUXOJOTUM, BETEPUHAPHUU, CEIILCKOTO XO3MiCTBa, MHIIEBON
POMBIIJIEHHOCTH, YTAyONsATh TO3HABATENbHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U TMPOJOHKCHUE
OmoJIoruYecKoro oOpa3oBaHUs B OpraHU3AIUSIX CPEIHETO Mpo(ecCHOHATBLHOTO U
BBICIIIET0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabublie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThl padoTsbI pecypest
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M UX U3YUCHUE
3 Buonorus kietku 0.5
4 XuMHYecKast OpraHu3aIusl KISTKN 10
5 CrpoeHue 1 pyHKUINU KIETKU 8
6 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 Hacnencrsennas undpopmarus u 9 05
peanzanus e¢ B KJIETKE
JKU3HEHHBIN [IUKIT KIIETKA 6 1
Ctpoenue u pyHKIIUU OpraHU3MOB 17 15
10 Pa3MHOkeHUE ¥ pa3BUTHE OPTaHU3MOB 8 15
11 I'eneTrka — HayKa O HACJIEICTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUMUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHu3MOB 4 1
16 buoTtexHonorust U CHHTETUYECKasT OMOTOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10O [TIPOTPAMME

102

13




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE U Pa3BUTHE IBOTFOIIHOHHBIX 4
MPEeACTABICHUI B OMOJIOTUN
MuKkpo3BOIIOIUS U €€ PE3YIbTATHI 14 2
Maxpo3BOJIOIHS U €€ Pe3yJIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emie
5 [TpoucxoxaeHue yenoBeka — aHTPOIIOTEHE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPraHW3MOB M HAJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolen cpenou
Opranu3Mebl ¥ cpefia OOUTaHUs 15
DKOJIOTHS BUJOB U MTOMYJISIIANA 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanpHas skocucTeMa
11 UenoBek U OKpyxaromias cpea
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie u3yyeHHus | oOpa3oBaTeibHbIE
padoThl padoTsbI pecypest
1 Buostorus kak KOMITJIEKCHAsI HayKa B KaK 1
4acTh COBPEMEHHOT0 O0IIecTBa
JKuBble cucTeMbl U KX CBOMCTBA 1
YpoBHEBas OpraHU3aIus )KUBBIX CUCTEM
4 HcTopust OTKPBITHS M U3YYCHHS KIIETKH. 1
Knerounas teopus
MeTo 161 MOJEKYIISIPHOM U KJIIETOYHOU
ounonoruun. [IpakTrueckas padota
5 «3yueHne MeTo10B KJIETOYHOM OHOJIOTUI 1 05
(xpomatorpadus, anexTpodopes, '
muddepeHnnanbHOe EHTPUPYTrUPOBAHUE,
[T1IP)»
6 XUMUYECKUH COCTaB KIETKU 1
7 MunepanbHbIe BELIECTBA KIETKH, UX 1
Ouonoruyeckas poJib
OpraHuyeckue BellecTBa KIeTKH — OEJIKH.
8 JIaGopatopHas paboTa «OOHapyxeHue 1 05
O€JIKOB C MOMOIIBIO0 KAUeCTBEHHBIX '
peaxkuuin»
9 CoiicTBa, kaccudukanus 1 GyHKIUN 1

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTIEBOIbI

11 Oprannyeckre BenecTBa KIeTKH —

JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlabopaTtopHnast pabota «lccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crpoenue u pynkuuu AT®. JIpyrue
nykieozunrpudocdarer (HTD)

14 CexBenuponanue JTHK. Metoapl
TeHOMHUKH, TPAHCKPUTITOMUKH, TIPOTCOMUKH

15 MeTompl CTPYKTYpPHO# OMOTIOTHH

16 Tuner knetok. [IpokapuoTrdeckas KieTka
CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTuueckas padota «l3ydyeHne CBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KISTKH
OpaHoMeMOpaHHbIE OPraHOUIbI KJIETKH.

19 [IpakTuueckas pabota «/3ydueHnue 05
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIBHBIX
KIIETKaX»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHIPUH, TIacTU L. JlabopaTopHas 05
pabota «/ccnenoBanue mia3mMoan3a u '
JIeTINIa3MOJIN3a B PACTUTENBHBIX KIETKaX)»

21 HememOpaHHbIe OpraHou/Ibl KIETKU

22 Crpoenue u GpyHKIMHU apa




23

CpaBHHTEIbHAS XapaKTEPUCTHKA KIICTOK
aykapuoT. Jlaboparopnas pabota
«M3ydeHne CTpOEHUs KIETOK Pa3IM4HbIX
OpPraHHu3MOBY

0.5

24

ACCUMWISIIAS ¥ TUCCUMUJISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemiecTB. JJabopaTopHast pabora
«M3ydeHune KaTaluTHIeCKOH aKTHBHOCTH
(hepMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJiasbl)»

25

depMEeHTAaTUBHBIN XapaKTep peakuui
KJIETOUHOTO MeTaboau3Ma. JlabopatopHas
pabota «3yyeHue hepMeHTAaTUBHOTO
paciienieHust IepoKCHia BOJIOpoa B
PaCTUTENIBHBIX U KUBOTHBIX KIETKAX)

0.5

26

benku-akTuBaTOpHI U OCIKU-UHTHOUTOPHI

27

ABTOTpOGHBIN THIT 0OOMEHA BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JJaboparopHas padota
«CpaBHeHHe mpoleccoB (POTOCHHTE3a U
XEMOCHHTE32

0.5

30

AnHaspoOHbIe opraHu3Mbl. Buibl OpOKeHHUS.
Jlaboparopnas pabota «CpaBHeHUE
MPOLIECCOB OPOIKEHUS U IBIXaHHS

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
HHEPreTHUecKOro ooMeHa

32

DHeprusi MEMOpPaHHOTO TpaIueHTa
npoToHoB. Cunte3 AT®: pabota




npoToHHOU AT®-cuHTa3bI

33 Peakiiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — Marpuusslid cuaTe3 PHK
35 Tpaucnsus u e€ dTarnbl
36 Konnposanue amunokucnot. Pons
pubocom B OnocuHTe3e Oenka
37 Opranuzanus TeHOMa y IPOKApHOT
9YKapHOT
38 MonexymsipHbIe MEXaHU3MBI SKCIIPECCHH
TEHOB y 3YKapuoT
Bupycsl — BHeKIIeTOUHBIE (POPMBI JKU3HU U
39 obOnuratHele napasuThl. [IpakTuyeckas 0.5
paboTta «Co3iaHle MOJIeNI BUPYyCa»
40 Bupychsle 3a0051eBaHUS YeNOBEKa,
YKUBOTHBIX, PACTCHUH
41 HanorexHoigoruu B OMOJIOTUY U MEQULIHE
42 JKU3HEHHBIN IUKIT KIIETKA
43 Martpuunslii cuates3 JJHK
Xpomocowmsl. JJaboparopHas paboTa
44 «M3yueHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpernaparax»
45 JleneHue KIETKH — MHTO3
Tumns! kieTok. KaprokuHes ¥ TUTOKHUHES.
46 JIaGopatopHas pabota «HaGmoneHue 05
MUTO3a B KJIETKaX KOHUYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOTIpENapaTax)»
47 Perynsius >Ku3HEHHOTO IIUKJIA KIETOK




48

OpranusMm Kak eJMHOE LENI0e

Txanu pactenuit. JlaboparopHas padota

49 . - 0.5
«M3ydenue TkaHell pacTeHU»
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padota «/3ydeHue TKaHeu 0.5
KUBOTHBIX)»
Opransl. Cucremsl opratoB. JlabopaTopHas

o1 pabora «M3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Telta OpraHu3MoB

53 JIBM>KEHUE OPraHU3MOB

o4 [Intanue oprann3mMoB

55 [MuTaHne O3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cucTeMa YeJI0BeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcHopT BeecTB y OPraHu3MOB

59 KpoBeHoCHas crucTeMa MO3BOHOYHBIX
KHUBOTHBIX U YEJIOBEKA

60 Brigenenue y opranu3smon

61 3amura y opraHu3MoB

62 NMMyHHas cuctema uesnoBeka

63 PaznpaxkxuMocTs U perynsmuus y
OpraHu3MOB

64 I'ymopanbHas perynsuus u 3HIOKPUHHAS

CHUCTEMA JKUBOTHBIX W YCJIOBCKA




65

DopMbI pa3MHOXKEHHSI OPraHU3MOB

66

[TosoBOE pazmMHOKEHUE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJaboparopHas padota
«M3yueHune cTpoeHus MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpEnIapaTax»

0.5

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTC€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHnas paboTa «BrisBieHHE
MPHU3HAKOB CXOJICTBA 32O IBIIICH
MTO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3zmHOXeHue U pa3BUTHE pACTCHUH.
JlaboparopHas pabora «CTpoeHue OpraHos
Pa3MHOKEHHUSI BHICIIUX PACTEHUI»

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTHUA
TCHCTUKH KaK HAyKHU

74

OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHKH.
JlaGopaTtopHnas pabota «Jlpo3odria kak
00BEKT TCHETUYCCKUX HUCCIICIOBAHMUIT

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpeuuBanue. [Ipaktuueckas paboTa
"N3yuenue pe3ylbTaToB MOHOTUOPUIHOTO
CKpELIMBaHUA y Ap030(uibr"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIINBAHUS
77 Ananusupyroniee ckpemusanue. HenomHoe 1
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeIBaHue.
78 [IpakTuueckas padota «13yuenue 1 05
Pe3yJIbTaTOB TUTHOPUITHOTO CKPEIUBAHUS '
y Ap030(PHITBI
79 [{uToIorHuecKrue OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS
80 CreruieHHOE HaclieI0BaHUE TIPU3HAKOB 1
81 XpOMOCOMHasi TEOPHS HACIEACTBEHHOCTH 1
82 I'eneruka nmona 1
83 T'eHoTHn Kak 1eIoCcTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHMi, ’KUBOTHBIX U YEIOBEKa
85 M3MeH4YnBOCTD MpU3HAKOB. Buibl 1
W3MEHUYUBOCTH
86 MoaudukanmoHHas ©3MEHYUBOCTh 1
BapuanmonHslit psij v BapralioHHas
kpuBas. JlaboparopHas pabota
87 «HccnenoBanre 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapHallHOHHOTO psifa U
BAPUALIMOHHON KPUBOII»
88 I'enoTunuyeckast U3MEHYUBOCTb. 1
KoMOuHaTHBHAsI U3MEHUHUBOCTH
89 MyranroHHas ”3MEHYUBOCTb. 1 0.5




[IpakTuyeckas pabora «MyTanuu y
Ipo30(huiIbl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTaIllMOHHOI'O IIPOLECCA.
OnureHeTHKa U SIUT€HOMHKA

91

I'enetnka yenoseka. [Ipaktudeckas padbora
«CocTaBiieHHE U aHATTN3 POJIOCIOBHO»

0.5

92

Meto sl MEIUIIMHCKON T€HETUKHA

93

3HaueHne MEIUIIMHCKON T'€HETUKHU B
Hpe)IOTBpaHIeHI/II/I " JICUCHUU IT'CHECTUYCCKUX
3a00JI€BaHUI YETIOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas paborta «3y4yeHne copToB
KYJIBTYPHBIX PACTEHHUH U TIOPOJI JOMAIITHUX
YKHUBOTHBIX)»

0.5

95

MeTomp! ceneKIIMOHHON PabOTHI.
JlaGopaTtopHas paboTta «l3ydeHne MeToI0B
CEJICKITUU PaCTCHUI

0.5

96

JlocTrKEeHUs CeNEeKIIMU PACTEHUI 1
KUBOTHBIX. [IpakTrueckas padota
«IIpuBUBKa pacTEHUI»

97

COXpaHCHI/Ie, HU3YUYCHHEC U UCIIOJIBb30BAHUC
TCHCTUYCCKUX PECYPCOB

98

buoTtexHonorusa xak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHI

0.5

99

OCHOBHbBIC HANPaBJICHUS] CHHTCTHYECKOM
OHOJIOTUU




100 XpoMOCOMHAsI ¥ TeHHAsI HHXKEHEPHUS 1
101 MenunuHcKrue OMOTEXHOJIOTHH 1
102 PesepsHbiit ypok. IloBTOpeHue, 1
000011IeHNEe, CHCTEMAaTH3aMs 3SHAHUN
OBUIEE KOJIMYECTBO YACOB I1
- CTBO HACOBTIO 102 13.5

[TPOTPAMME




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie H3y4eHusi  oOpa3oBaTeJibHbIE
padoTsbI padoThI pecypesI
1 OpomouonHas Teopus Y. Jlapsuna 1
5 JIBMOKyIpe CHIIbI ABOJIFOIMA BUIOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBOBaHME, €CTECTBEHHBIN 1
1 UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MAKPOIBOJIIOLIUS
6 [onmynsius — sneMeHTapHasi €AMHULIA 1
IBOJTIOIHI
3aKOH r€HETUYECKOro paBHOBecHs Jxk.
Xapau, B. Baitn6epra. JlaboparopHas
! pabota «BblisiBIeHUE U3MEHYUBOCTH Y ! 05
oco0eil 0HOTO BUIa»
8 DnemMeHTapHbIe (DAKTOPHI IBOTIOIUU 1
9 D¢ ekt ocHoparens. dpdexrt 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpanuyu. M30n80uu nomysisnuin: 1
reorpaduueckasi, buonoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TooBoit 0TOOP

13

[TprucnocobIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
JlabopatopHnas pabora «3yuenne
apoMop(}030B ¥ UIHOATANITAIHN Y
pacTeHUH U KUBOTHBIX)

0.5

14

[Ipumepsl npucnocobaeHui y OpraHu3MoB:

Mopdosiorudeckue, GU3N0IOTHIECKUE,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnast padota «IIpucmocobienns
OpraHu3MoOB U UX OTHOCHUTCIIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTypa.
JlaGopaTtopHnas pabota «CpaBHEHHE BHIOB
0 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa BUaa

17

BunooOpa3oBanue kak pe3yabTaT
MUKPO3BOJIIOLIUN

18

CBs3b MHUKPOI3BOJIIOLOUHA U SITHAEMHUOJIOTHHU

19

MaKpOI)BOJ'IIOI_[I/IH. ITaneoHTONIOrNMYECKHE
MCTOJbI U3YUCHUS SBOJIFOLINUN

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC U CPAaBHUTCIIbHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHGKYJIHPHO-FeHeTquCKHe,
OMOXMMHUYECKHE U MAaTEMaTUUECKUE




MCTOAbI U3YUCHUA 3BOJTOIIUU

23 OO01mue 3aKOHOMEPHOCTH IBOJTIOIUN

24 AnantuBHas panuanus. HepaBHOMepHOCTh
TEMIIOB ABOJIIOIHH

o5 Hay4nble rUmoTe3s IPOUCXO0KICHUS
KU3HU Ha 3emiie

26 JloHay4HbIE TPECTABICHHS O 3aPOXKIACHUN
KU3ZHU

97 OCHOBHBIE ATalbl HEOPraHUYECKON
ABOJTIOIIUHT

28 I'umoTe3sl 3apOKICHUS )KU3HA
Hcrtopus 3emiin 1 METOABI €€ N3YICHHUS.

29 JlabGopaTtopHnast padota «M3ydeHue u 05
ONMCAaHUE UCKONAEMBbIX OCTaTKOB JPEBHUX '
OpPraHU3MOB»

30 HauanbHeie 3Tansl opraHun4ecKkoin
9BOJIIOLIUI

31 DBOJIIOIHS 3YKapUOT
OCHOBHBIE FTaIlbl YBOJIOLUU

39 pactutenbHoro mupa. [Ipakruueckas 0.5
pabora «3yuenne ocobeHHOCTEH '
CTPOEHHUS PACTEHUHN Pa3HBIX OTAEIOBY

33 OCHOBHBIE ATaITbl HBOJOIH KUBOTHOTO
MUpa
OBoumonus )KUBOTHBIX. [TpakTnyeckas

34 paboTa «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX )KMBOTHBIX»

35 Pa3BuTHe %u3HN Ha 3emiie 10 3paM U




nepuoaaM

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPHU3HCHI TPOIILIOTO

37 CoBpeMeHHbIH 3KOJIOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHuIecKoro
MPOIIITIOTO

39 OCHOBHBIE CHCTEMAaTHIECKHUE TPYITITHI
OpPraHU3MOB

40 AHTpOIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3BuTHe npeacraBieHui o
MIPOUCXOKICHNH YeIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabora «M3yuenue ocoOeHHOCTEN 0.5
CTPOEHUS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIIME CUJTBI AaHTPOTIOTEHE3a

44 CooTtHolieHne OHOJIOTMYECKUX U
COILIMANIBHBIX ()aKTOPOB B AHTPOIIOTEHE3E

45 OcHOBHBIE CTaJIUU AaHTPOIIOTEHE3a

46 [TaneoreHeTnka u majieoreHOMHKA

47 DBOJIOIUS COBPEMEHHOTO YeIIOBEKa
UYenoseueckue pachl. [IpakTnyeckas

48 paboTa «3ydyeHue 3K0I0rHYeCKIX 0.5
a/IanTanui 4eI0BeKay

49 MeXTUCIUTUTMHAPHBIE METOIbI

AHTPOIIOJIOTUHN




50 3apokIeHne ¥ Pa3BUTHE KOJIOTUU 1
Mertonp sxosoruu. JlaboparopHas padota

51 «3ydeHne METOI0B 3KOJIOTHUECKUX 1 0.5
HCCIIEA0BaHUN

59 3HaYeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeoBeKa

53 JKkonorndeckue GaxTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 skoJoruueckuit paxrop. JlaboparopHas 1 05
pabota «BblsiBneHue npucrnocobaeHuit '
OpPraHU3MOB K BITUSTHHIO CBETA»
Abuotuueckue paxtopsl. TemnepaTypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTtopHas pabota «BrIsiBIIeHHE 1 0.5
MPHUCIIOCOOJICHUI OPTaHU3MOB K BITHSTHHIO
TEMIIepaTyphD»
AobuoTtnueckue pakropsl. BiaxHOCTH Kak

56 sKoJIorn4eckuii paktop. JlaboparopHas 1 05
paboTa «AHATOMUYECKHE 0COOCHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUSD»

57 Cpenbl 0OUTaHMS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OPraHU3MOB 1

60 buoTtnueckue akTopsl 1
3HayeHne OMOTHYECKUX B3aUMOICHCTBHIMA

61 JUIsl CYIIECTBOBAHMS OPIaHU3MOB B CpeJie 1
obuTtaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC IOKA3aTCIN NIOITYJIALNN

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POXKIIAEMOCTh, IIPUPOCT, TEMII POCTA,
CMEPTHOCTH, MUTPAITUN

65 DKoJIoTHYeCKast CTPYKTYpa MOMYIISIHH

66 JlnHaMuKa TIOMYJISINAN U €€ PeryJIsus

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBaHUS
OKoJIornYecKas HUIlla BUIA.

68 JlaboparopHas padota «IIpucnocobnenus 0.5
CEMsIH PacTEHHH K PaCcCEIICHUIO

69 Bua xak cucrema momyssiuii

70 3aKOHOMEPHOCTH TIOBEICHHUS M MUTPAIAN
KUBOTHBIX

71 Co00111ecTBO OPraHU3MOB — OHOIICHO3

72 DKocucTeMa KaK OTKPBITasi CUCTEMa

73 KpyroBopoT BeniecTs u MOTOK SHEPTUU B
IKOCHUCTEME

74 OCHOBHBIE TIOKA3aTEJIN 3KOCUCTEMBI

75 DKOJIOTUYECKUE MTUPAMUIBI

76 N3menenus cooOI11ecTB — CYKIIECCUU

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCUCTEMBI MOpEl U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJIP, JIECOB, CTEIIEH, ITyCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckas paboTa 05
«3yueHue u onucanue ypoosKOCUCTEMbI» '
3aKoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAxX
MexaHu3MBbl BO3/ICHCTBHS 3arpPA3HEHUI

82 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuiernanerapHas 060I049Ka
3emun

84 VYuenue B. U. Bepuanckoro o 6nochepe

85 3aKOHOMEPHOCTH CYIECTBOBAHUS
ounocdepsl

86 KpyroBopoTs! BelecTs u
OMOTre0XUMHUYECKUE LIUKIIbI

87 3oHanbHOCTH OHochepbl. OCHOBHBIS
OMOMBI CyIIN

88 YcToituuBocTh 6Hochepsl

89 DKOJIOrHYeCKUEe KPU3HUChHI U UX IIPUUHHBI

90 BosneiicTBue uenoseka Ha 6uochepy

o1 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
PaCTUTENbHBIN U dKUBOTHBIM MUP

92 Oxpana npupoast

93 OCHOBHBIE TPUHIIUITBI YCTOWYHBOTO




Pa3sBUTHUA YCTIOBCUYCCTBA U ITPUPOAbI

PanmonansHO€ MpUpoI0TI0JIH30BAHUE U

94 COXpaHeHHEe OMOJIOrHYECKOTO 1
paszHooOpa3us 3eMiu

95 Q606MGHHG 110 Teme «MUKPO3BOIIOIUS U 1
e¢ pe3yabTaThD»

9% 0O6061menne no Teme «Makpo3BOITIOIUS U 1
e¢ pe3yabTaThD»

97 O6061mmenue no Teme «lIpoucxoxnenue u 1
pa3BUTHE )XKU3HU HA 3eMIIe»

98 O6061menue no Teme «lIpoucxoxaenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O06o0menue mo TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHH3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpea 1
oOuTaHU»

101 O606H.[6HI/Ive 0 TeMe «IDKOJIOTUS BUIOB U 1
TOTTYJISIHI

102 O606menue mo teme «brocdepa — 1
ry00aIbHAsT YIKOCUCTEMA)

OBLIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YUYEBHO-METOJNYECKOE
OBECIEYEHUEOBPA3OBATEJLHOI'O

MPOLIECCA

OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI VIS YUEHUKA

buonormsa. 10-11 «xmacc: yueb. s 001e00pasoBar. OpraHu3aIui:
yriryosnennsiii yposenb / [. K. benses, I''M. [Ipimimn, JI. P. Ky3nenosa u np.]; mo
npen. J. K. bensera u .M. [Ipivmuna. — 2-e u3z. - M.: [lpocBemenne, 2021. - 224
C.: ML

METOANYECKHUE MATEPHUAJIBI IUIAA YUUTEJIA

[TpumepHass ocHOBHasi 0Opa3oBaTeNbHAsE MpOrpaMma cpeaHero oodmero odpasosanus (mamsee — OOII
COO0), pazmeniénHas Ha ouIHaIbHOM caiite «PeecTp mMpUMEpHBIX OCHOBHBIX 00I11€00pa30BaTEIbLHBIX
TIPOrpaMM [3JIEKTPOHHBIH pecypc], —peskum goctyma: — http://fgosreestr.ru.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChbI

CETUMUHTEPHET

1)MeTroauyeckue  pEKOMEHJAMKM MW TMEpeYeHb  CPEJICTB
JTUCTAHIIMOHHBIX KOMMYHHUKAIMd Ha OQUIHAIbHOM caiTe
Kanuuunrpanackoro 00JIaCTHOTO WHCTUTYyTa pa3BUTHUA
obpazosanmsa. URL: https://koiro.edu.ru/distant/#pedagogam

2)[IpenmMeTHBIE PEKOMEHIAIMM WHCTUTYTa MO OpPraHU3aluH

JTUCTAHIIMOHHOTO OOYyYeHUs i1 y4yuTelaed OWoNorud Ha
ouIMaATBPHOM caire Kanununrpazackoro 00J1aCTHOTO
WHCTUTYTapa3BUTHS 0o0pa3oBaHUs. URL:
https://koiro.edu.ru/distant/predmetnye-rekomendatsii-

instituta/#bio
3) https://myschool.edu.ru/

4) https://resh.edu.ru/

5) https://content.edsoo.ru/lab/subject/1/-BuptyansHas madopatopust

6)https://uchebnik.mos.ru - «MockoBcKast 3JIEKTPOHHAS IIKOJIa IAPOKHIMA
Ha0OPp 3JEKTPOHHBIX YUeOHUKOB U TECTOB

7)https://fipi.ru- bank 3ananuii EI'D
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